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For any light work. Large 
26 Range. Low Prices, 
Ask for Catalogue. w% 


fs 


Now Manufactured by 


A. J. WILKINSON & CO. 


180-188 Washington Street, 
BOSTON, MASS. 





Established 1866. 


oh 


John Adt & Son, 


F. B. Shuster, Prop. 
oh 
700 to 720 State Street, 
New Haven, Conn., 
U.S. A. 
ts 
Leading Builders of Automatic 
Wire Straightening and Cutting 
Machinery, Automatic Sheet Metal 


Straightening and Cutting Machinery 
for straightening and cutting wire 
and sheet metal to accurate lengths 
direct from the coil. 
a 
Machinery and Tools for the manu- 
facture of Hardware, Bicycle, Sheet 
Metal, Saddlery and Wire Goods. 
Special Automatic Wire and Sheet 
Metal Forming Machinery. . Blank- 


ing, Drawing and Combination Dies. 


Sub-press Drop and Forming Dies 
and Tools. . 

tala) 

> 


Send for Red Catalogue 66. 


MOFFET PORTABLE DRILL. 















UNSU RPASSED Weighs 48 lbs. and 

— from \¢ to 

ASA ‘¢ inches diam- 
REAMER. eter. 





RUNS with STEAM 
—OR 


COMPRESSED AIR. 


Manufactured by 


nave Se G. TIMOLAT, 


MAMA 465.467 W. Broadway, 


WEW YORK. 


Send for Circular. 


AMERICAN GAS FURNACE CO.. 


Oil Gas Plants 


GAS BLAST FURHACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





English Agency: { 








a 
peer OF 
| S et’ EXCELLENCE. 
SPECIAL AND TITANIC STEELS. B. » M. Jones & Co. 
UNIVERSAL anp PLAIN GRINDING MACHINES. 
Built for business. We'll save you money, Our 


Send for it. 


WAYNESBORO, PA., 
U. S. A. 


‘* Treatise” 


LANDIS BROS., Manufacturers, 


explains all the advantages. 


‘S sermMany: SCHUCHARDT & temo TTE, oh 8 rig erstrasse, Berlin, 

: Franck: AD, JANSSENS, 16 Place de la Re apablig Paris. 

AGENTS 4 ENGranp. CHAS. CHURCHILL & CO., 9-15 Leonard St., Finsbury, London, 
Austria : SCHUCHARDT & SCHUTTE, 17 eccreeiaing Vienna. 

















OR PARTS RR gk OF -_ KIND. 
aed M AC H : N fF RY is P. WETHERILL MACHINE CO- 
¥ AL DEALERS IN A FULL LINE OF 
Co (PEW “4 Machinists’, Mill and Railway Supplies, 

. MACHINISTS 7 15 and 17 South Canal Street, CHICAGO, U. S.A. 
\ SUPPLY 60. MORSE TWIST DRILLS, SEND FOR 
payer > 


KEARNEY & FOOT’S FILES, CATALOGUE “B.” 
WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 
’ 
New 20-in. 
Combination Drill, 


BILLINGS & SPENCER’S WRENCHES, ETC. 
A most valuable machine for gen- 


eral use. Ask for Drill Book C, 
Sibley & Ware, S. Bend, Ind. 








Patent Carrying Track 


OVERHEAD 
TRAMWAY 


for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book, 


The Coburn Trolley Track Mfg. Co., 
.. HOLYOKE, MASS.., 
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. e e ? 

on Leveling Jacks or Adjustable Blocking 

a TIME st: For the Planer With this tool the work can be ¢ 

¢ and General Ma- set rapidly to any degree of re- i) 
chine Shop use. tinement, and without danger of 


v 
springing the ’ 


w SAVER 
THe ee 5) THE NEWARK MACHINE TOOL WORKS, NEWARK, N. J. 
MACHINE SHOP 4<3<3<3<DOER ES COE COO OO OOeoeoereeooeoeeeree 


Do YOUR THRUST COLLARS HEAT ? 


Why not Save Trouble, Time and Oil 
BY USING 


) HUB BALL BEARINGS?! 


wrrrtiiiiiititttt ttt 


Cheap. Durable. Effective. 
THE BALL BEARING CO., 


100 Norway St., BOSTON, Mass. 


casting by strap pressure 


~2<3~23-3~<3 











For All Sizes of Shaft. 
Write for Circular and Price List. 
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uyers ing List. 
Adding Machines. 
Grant Calculating Machine Co., Boston Mass 
Air Compressors. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 
Asbestos Cement Felting. 
Johns Mfg. Co., H. W., New York. 
Balls, Steel. 
Cleveland Machine Screw Co., Cleveland, O 
Bearings, Anti-Friction, 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg Mfg. Co., Attleboro, Mass. 


Belt Dressing. 


Dixon Crucible Co., Joseph, Jersey City, N. J. 


Bicycle Tools. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bliss Co., E. W., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O. 
Ferracute Machine Co., Bridgeton, N. J 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. . 
Lodge & Shipley Machine Tool Co., Cincin 
nati, O. 
McCabe, J. J.,. New York. 
Mossberg Mfg. Co., Attleboro, Mass. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Blowers. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. 
Roots, P. H. & F. M., Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 
Beollers, Steam. 
Greenfield, W. G. & G., East Newark, N. 
Weston Engine Co., Painted Post, N. Y. 
Bolt Cutters. 
Acme Machinery Co., Cleveland, O. 


J. 


Davis & Egan Machine Tool Co., Cincinnati, O. 


Detrick & Harvey Machine Co., Baltimore,Md 
Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Reece, Edw, J., Greenfield, Mass, 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co., gg O. 
Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greentield, Mass. 


Books. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Philadelphia, Pa. 
Grant Gear Works, Boston, Mass. 
Henley & Co., Norman W., New York. 
Newark Machine Tool Co.. Newark, N. J. 
Philadelphia Book Co., Philadelphia, Pa. 
Art a Publishing Co., East Orange, N, J. 
Strelinger & Co., Chas. A., Detroit, Mich, 
Wiley & Sons, John, New York. 

Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, Q. 
Bullard Machine Tool Co., Bridgeport, Conn 
Davis & Egan Machine Tool Co, Cincinnati,O 
Niles Tool Works Co., Hamilton, O. 
Prentiss Tool & Supply Co., New York. 


Sellers & Co., Inc., William, Philadelphia, Pa. 


Boxes. 
Pryibil, P., New York. 
Bushings. 
New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Standard Tool Co., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 
Cams. 
Newark Machine Tool Co,, Newark, N. J. 
Castings, Iron. 
Builders Iren Foundry, Providence, R, I. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
Shriver & Co., T., New York. 
Cements, Etc,—Fire-proot. 
Johns Mfg. Co., H. W., New York. 


Centering Drill. 
Slocomb & Co., J. T., Providence, R. I. 
Chacks, Drill. 


Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 


Hoggson & Pettis Mfg. Co., New Haven, Conn, 
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IS THERE ANYTHING BETTER 
FOR HIM ? 


Is there anything that your boy—whether 
he be seven or seventy years old—would like 
more than a SET OF TOOLS, not toys, but 
first-class tools ready for use. Wouldn’t it 
be an advantage to have a good Set of Tools 
in the house ? 

We manufacture and sell Tools. Our 
catalogue (sent for stamp) tells all about Sets 
of Tools, Tool Chests and Work Benches, 
at all prices. 


CHAS. A. STRELINGER & 60., 


98 to 110 Bates Street, Detroit, Mich. 





McFADDEN COMPANY, 


APS&D 5 a FD ° Kile 
3 
GxS Fad Has Gs 


No. 722 Arch St., PHILADELPHIA, PA. 








Brannt’s Metallic Alloys, New Edition, the Most Com 
plete in any language. 


JUST REHKEADY... 


The Metallic Alloys 


A Practical Guide for the Manufacture of all kinds of 
Alloys, Amalgams, and Solders used by Metal Workers, 
together with their Chemical and Physical Properties 
and their Application in the Arts and the Industries ; 
with an Appendix on the Coloring of Alloys and the 
Recovery of Waste Metals. By Wm. T. Brannt, editor 
of “The Techno Chemical Receipt Book” and “ The 
Metal Worker’s Handy Book.” Illustrated by 34 en 
gravings. A new, revised, and enlarged edition, 550 
pages, 8vo. Price ; ; 4.50 

CP" This volume will be sent by mail to any address in 
the world, or delivered by express C. O. D., freight paid, 
to any address in the United States for $4.0. 

SPA circular of 4 pages, with specimens of the illus 
trations, showing the full Table of Contents, will be sent 


Sree to any one furnishing his address. 


HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U. S.A. 


Flexible Roller 










A FACT WHICH 


‘‘Reason Perceives, 
Experiment Verifies 


Experience Confirms” 
HYATT ROLLER BEARING CO., 


General Office, 450 Market St., 
NEWARK, N. J. 
New York Office, 26 Cortlandt St. 
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Chucks, Drill—Continued. 


Horton & Son Co., E., Windsor Locks, Conn. 

Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 

Oneida Mfg. Chuck Co., Oneida, N. Y. 

Pratt Chuck Co., Clayville, N. Y. 

Prentiss Tool & Supply Co., New York. 

Skinner Chuck Co., New Britain, Conn. 

irump Bros. Machine Co., Wilmington, Del. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Whiton Machine Co., D. E., New London, 
Conn. 


Chucks, Lathe. 


Cushman Chuck Co., Hartford, Conn. 

Hoggson & Pettis Mfg. Co.,. New Haven, Conn, 

Horton & Son Co., E., Windsor Locks, Conn. 

National Chuck Co., New York. 

Oneida Mfg. Chuck Co.. Oneida, N. Y. 

Pratt & Whitney Co., Hartford, Conn. 

Pratt Chuck Co., Clayville, N. Y. 

Prentiss Tool & Supply Co., New York. 

Skinner Chuck Co., New Britain, Conn. 

Whiton Machine Co., D. E., New London, 
Conn. 


Chucks, Tapping. 
National Chuck Co., New York. 


Ciutches, Friction. 


Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction Cone Co., Boston, Mass, 
New Haven Mfg. Co., New Haven, Conn. 


Condensers. 
Conover Mfg. Co., New York, 
Guild & Garrison, Brooklyn, N. Y. 


Couplings. 
Patterson, Gottfried & Hunter, New York. 
Stuart’s Foundry and Machine Works, R. J., 
New Hamburgh, N. Y 


Coverings, Non-conducting Pipe & Boiler. 
Johns Mfg Co., H. W., New York. 


Cranes. 
Maris Bros., Philadelphia, Pa. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Cutting-Of Machines. 


Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So, Sudbury, Mass. 


Dies, Screw Cutting. 


Acme Machinery Co., Cleveland, O, 

Besly & Co., Chas. H., Chicago, Ill. 

Detrick & Harvey Machine Co.,. Baltimore,Md. 
ones & Lamson Machine Co., Springtield, Vt. 

Montgomery & Co., New York 

Pratt & Whitney Co., Hartford, Conn. 

Strelinger & Co., Chas. A., Detroit, Mich. 

Taylor-Rice Engineering Co., Gloucester 
City, N. J 


Wiley & Russell Mfg. Co., Greenfield, Mass, 


Orawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffell & Esser Co., New York. 


Drilling Compound. 
Peerless Drilling Compound Co., The, Utica, 


aN. ° 


Drilling Machines. 
Adt & Son, John, New Haven, Conn. 
Aurora Tool Works, Aurora, Ind, 
Barnes Co.. W. F. & John, Rockford, IIl. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill! & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Diechmann & Sohn, Gustav, Berlin, Germany. 
Dietz, Schumacher & Boye, Cincinnati, O. 
Dwight Slate Machine Co., Hartford, Conn, 
Fitchburg Machine Works, Fitchburg, Mass, 
Foote, Barker & Co. Cleveland, O. 
Garvin Machine Co., New York. 
Gould & Eberhardt. Newark, N. J. 
Hamilton Machine Tool Co., Hamilton, O, 
Hill, Clarke & Co., Boston, Mass, 
McCabe, J. J.. New York. 
Montgomery & Co., New York. 
Mossberg Mfg. Co., Attleboro, Mass. 
New Haven Mfg. Co., New Haven, Conn, 
Niles Too! Works Co., Hamilton, O, 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Quint, A. D., Hartford, Conn 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Sibley & Ware, South Bend, Ind 
Strelinger & Co., Chas. A., Detroit, Mich, 
Timolat, J. G., New York. 
Warner & Swasey, Cleveland, O. 
Wilkinson & Co., A. J., Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


Drill Gage. 
Wyke & Co., J., East Boston, Mass, 
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Drill Rods. Grinding and Polishing Machines. 
Abbott, Wheelock & Co.. Boston, Mass NEW HAVEN Besly & Co., Chas. H., Chicago, rr 
Crescent Steel Co., Pittsburgh, Pa. Brown & ~~ Mfg. Co., Providence - I. 

Builders Iron Foundry, Providence 
Drills, Twist. 4 MFG CO Diamond Machine Co., Prov ides ice, R ' 
. : “hi ° e Garvin Machine Co., New Y« 
Besly & Co., Chas. H., Chicago, III. M f ail Clashes & Ce, Beaten Ma ta 
Clovetans ° Twist Drill Co., Cleveland, O. janufacturers of pete Br ag whe. S won Ty - s , 
achinists’ Supply Co., C micas, Ill. ee a ee Ee a hk ° 
+ nee Co. , Philadelphia, Pa SHAPERS, a a —— Wt ; Mts WS L . ae ; — 
ontgomery & Co., New York. aaah ec os rt SP gg een d ea 
Morse Twist Drill & Machine Co., New Bed SLOTTERS, Ameer ~~ > r” . Ye yo a} do 
- itis Ool ¢ ipply Dre k 
ford, Mass. PLANERS Sellers & Co., Inc., Wm, Philadelphia, Pa 

Drop Forgings. LATHES ’ Meretinger as 0. Chas. A. Ds troit, M ch 

Wyman & Gordon, Worcester, Mass. <” iain f ¥ Mois ; 
= rinders, Center. 

Dynamos. \ DRILLS 9 etc. Barker & Co., William, Cincinnati, O 
Crocker-Wheeler Electric Co., New York, Diamond Machine Co., P lence, R. I 
General Electric Co., New York. oe Leland & Faulconer Mfg. (¢ . Detro ~ 

rump Bros. Machine ( ? mington, De 

Dynamos,.Nickel Plating. = ——- NEW HAVEN, 

Diz 1 Machine C Provid RI Ca Grinding Machine, Cock. 
iamond Machine Co., Providence, R. I. talogue AC. CONN. Foote, Barker & Co., Cleveland, O 


Electric Machinery. 


Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York. 


Elevaters. 


Albro-Clem Elevator Co., Philadelphia, Pa, 


Emery Wheels. 
Besly & Co., Chas. H., Chicago, Il 
Diamond Machine Co., Providence, R. I. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Sterling Emery Wheel Co., Tiffin, O. 
Strelinger & Co., Chas. A., Detroit, Mich. 


Engines, Gas and Gasoline. 


Kane & Co., Thos., Chicago, I11. 

Otto Gas E ngine Works, Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis. 
Springfield Gas Engine Co. , Springfield, oO. 
Webster Manufacturing Co., C hicago, Ill. 


Engines, Steam. 
Ames Iron Works, Oswego, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa 
Greenfield, W. G. & G., East Newark, N., J. 
Keystone Engine & Mach. Works, Phila., Pa 
Sturtevant Co., B. F.. Boston, Mass. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Machine Co., James P., Chester, Pa. 


Feed Water Heaters and Purifiers. 
Hoppes Mfg. Co., Springfield, ¢ 
National Pipe Bending Co., New Haven, Conn. 
Taunton Locomotive Mfg. Co., Taunton, Mass 
Files. 
Arcade File Works, New York 
Besly & Co.. Chas. H., Chicago, Ill. 
Machinists’ Supply Co., Chicago, Ill. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence, R. I. 
Reynolds Bros , Columbus, 0 
Strelinger & Co., Chas, A., Detroit, Mich. 


Fire-proof Construction Materials, 
Johns Mfg. Co., H. W., New York. 
Forges. 


Buffalo Forge Co., Buffalo, 
Sturtevant Co., B F., Boston, 
Wilkinson Co., The, Chicago, 


_. 3. 
Mass. 
Ill. 


Friction Cones. 
Evans Friction Cone Co., Boston, Mass, 
Furnaces. 
American Gas Furnace Co., New York. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Gages. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Coffin & Leighton. Syracuse, N. 

Pratt & Whitney Co., Hartford, Conn. 

Taylor-Rice Engineering Co., Gloucester City, 

NN. . 

Wyke & Co., 
Gear Cutters. 

Brainard Milling Machine Co., 

Brown & Sharpe Mfg. Co., Providenc 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass, 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Pratt & Whitney Co., Berttord, Conn 
Prentiss Tool & Supply C New York. 
Sellers & Co., Inc., Ww m -P hiladelphia, Pa, 
Whiton Mach. Co., D E., New London, Conn. 


Gears. 
Bilgram. Hugo, Philadelphia. Pa 


J., East Boston, Mass. 


Boston, Mass. 
e, R. L 


Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co.. Providence, R. I. 
Grant Gear Works, Roston, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 


Shriver & Co., T., New York. 


Graphite. 
Dixon Crucible Co., 


Joseph, Jersey City, 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK. 








— J.T. SLOCOMB&C0..-— 
PROVIDENCE,R.|. 











Metal Planers 


and General Line of Machine 


16 So. Canal Street. - - 


Metal Shapers 


and General Line of Machine 
Shop Tools. 


Hill, Clarke & Co. 


160 Oliver Street, BOSTON 
16 Ss. Canal St., Chicago, 






Shop Tools. 


Hill, Clarke & Co. 


160 Oliver Street, 


BOSTON 


- Chicago 


TURRET BRASS LATHES 





end Brassworking 
Machinery. 


Hil! Clarke&Co. 


160 Oliver St.. 
OSTON, 

16 So. C basen St.. 
CHICAGO. 








N. J. 


THE WATERBURY MACHINE CO., 


Waterbury, Conn., 
Owners U. 8. Patents Bolton Con- 
tinuous Drawing Mac hinery. Modern machines for 
drawing all kinds and sizes of wire by multiple diea, 








WHITCOMB PLANERS. 


Whitcomb Mig. Co, : 






Hand and Power 


Punches and Shears. 


Worcester, Mass. 





Its Care 


Che — ee 


Cc 


ILLUSTRATION 
PAGES * 25cts. 

Mailed on receipt of t price in coin or stamps, 

atalog of Mechanical and Electrical Books free 


Philadelphia Book nny 19 S. 9th St., Phila., Pa. 





Grinding Machine, Catter. 


Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O, 


Davis & Egan Machine Tool Co., The, Cincin 
nati, O. 

Diamond Ma ne Co, Providence, R, I 

Foote, Barker & Co., Cleveland, O 

Garvin Machine C« New York 

Hill, Clarke & Co., Boston, Mass 

Norton Emery Wheel Co... Worcester, Mase, 
Pratt & Whitney Co., Hartford, Conn 

Prentiss Tool & Supply Co., New Yor 


Grinding Machines, Universal. 


Brown & Sharpe Mfg. Co., Providence 
Diamond Machine ¢ , Providence, R. I 
Landis Bros., Wayn 


Hack Saws. 


R. 1 


esboro, Pa 


Besly & Co., Chas. H., Chicago, Il 

Montgomery & Co., New York. 

Q. & C. Co.. Chicago, Ill 

Strelinger & Co., Chas. A., Detroit, Mich. 
Hammers, Drop. 

Bliss Co., E. W., Brooklyn, N. ¥ 


tter Co., Hamilton, O 


Long & Allsta 


Miner & Peck Mfg. Co., New Haven, Comn, 

Mossberg Mfg. Co., Attleboro, Mass. 

Pratt & Whitney Co., Hartford, Conn 

Prentiss Tool & Supp sly Co., New York 

Stiles & Fladd Press Co., Watertown. N. Y. 

Stiles & Parker Press Co., Brooklyn, N. Y 
Hammers, Power. 

Bradley Co., The, Syracuse. N. Y 

Bremer Machine Co, G. J., Kalamazoo, Mich. 

Hill, Clarke & Co., Boston. Mass 
Hangers. 

Pryibil, P.. New York 

Sellers & Co., Inc., Wm., Philadelphia, Pa 
Hoists. 

Maris Bros., Philadelphia, Pa 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Hydraulic wegen at 





Diechmann & Sohn, Gustav. Berlin, Germany, 
The Watson-St iin in ¢ , New York 
Injectors. 
Penberthy Injector Co., Detroit, Mich 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Jacks, Leveling. 
Newal! Machine rx i 4 , Newar a 
Keyway Cutter. 
Baker Bros., Toledo, ©, 
Lathes (see also Turret Lathes). 
Barnes Co., W. F. & John, Rockford, Ill 
Blaisdell & ae On Worcester, Mass 
Bradford Mi The, Cincinnati, O 
Brown & Sh arpe Mfg Co., Providence, R. L. 
Bullard Machine Tool Co., Bridgeport. Conn, 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, UO 
Diamond Ma Co,P idence, R. I 
Diechmann & Sohn, Gustav, Berlin, Germany. 
Dietz, Schuma r & Boye, Cincinnati, O 
Fay & S t, Dexter, Maing 
Fifield Tool Co., Lowell, Mass 
Fitchburg Machine Works, Fitchburg, Maas, 
Flather & C« Nashua, N. H 
Gould & Ebert ardt, Newark, N. J 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass 
Lodge & Shipley Machine Tool Co., Cincia- 
ni () 
McCabe, |. J... New Y« 
McFadden Co » a ly a, Pa 
New Haven Mfg. Co . w Haven, Conn, 
Niles Tool Works Co., Hami ilton. O 
Niles Tool Works Co., New York 
Pratt & WI itney Co., Hartford, Conn 
) ipply Co., New York, 
Jar orcester, Mass 
- tii att o.. Cincinnati, O, 
Sebastian-May Co., Sidnev, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Stark, Jol Boston, Mass 
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Machinists’ Tools and Supplies. 


Machinists’ Supply Co., Chicago. 
Montgomery & Co., New York. 


Patterson, Gottfried & Hunter, Ltd., New 
Yor k 
Sawyer Tool Co., Athol, Mass 
Standard Tool Co., Athol, Mass. 
Milling Attachment, 
Adams Co,, The, Dubuque, Iowa, 
Milling Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Cincinnati Milling Machine Co., Cincinnati, O. 

Erlandsen, J.. New York. 

Garvin Machine Co., New York. 

Reinecker, E., Chemnitz-Gablenz, 
many. 


Ger- 


Milling Machines. 


Brainard Milling Machine Co., Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Clough, R. M., New Haven, Conn 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. J. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Ke —_s Machine Tool Co., Milwaukee, 

Lelz hn’ & Faulconer Mfg, Co., Detroit, Micu, 

McCabe, J. | New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Ott. Mergenthaler & Co., Baltimore, Md. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co., F. E. Worcester, Mass. 

Sellers & Co. Inc., Wm., Philadelphia, Pa. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn, 


Motors, Electric. 


Crocker-Wheeler Electric Co., New York. 
Dallett & Co., Thos. H. Philade _—. Pa. 
General Electric Co., New York 


Needle Wire. 


Abbott, Wheelock & Co., Boston, Mass. 


Packing. 
Jenkins Bros., 
Johns Mfg. Co., 


New York 
H., W., New York. 
Paints, Fire-proof. 


Johns Mfg. Co., H. W., New York, 
Patent Attorneys. 
Bates, H. H., Washington, D. C. 
Dyer & Driscoll, New York. 
Wedderburn & Co., John, Washington, D. C. 


Pattern Letters. 
Montgomery & Co, New York. 


Wells, Heber, New York. 
Perforated Metals. 
Harrington & King Perforating Co., The, 


Chicago, Ill. 


Phosphor Bronze. 


Phosphor Bronze Smelting Co., 
delphia, Pa. 


Ltd., Phila- 


Pipe, Bent. 
National Pipe Bending Co., New Haven, Conn. 


Pipe Cutting and Threading Machines. 


Armstrong Mfg. Co., The, Bridgeport, Conn, 

Curtis & Curtis, Bridgeport, Conn. 

Detrick & Harvey Machine Co., Baltimore, 
d 


Md. 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin. O. 
Saunders’ Sons, D., Yonkers, N Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Planer Centers. 
Fay & Scott, Dexter, Maine. 

Planers. 
Retts Machine Co,. Wilmington, Del 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Detrick & Harvey Mach. Ce. Baltimore Md. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garvin Machine Co., New York. 
Gray Co., G. A , Cincinnati, O. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven. Conn, 
Niles Tool Works Co., Hamilton, O, 
Niles Tool Works Co , New York 
Pedrick & Aver, Philadelphia, Pa. 
Pratt & Whitney Co, Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co, Inc . Wm., Philadelphia, Pa. 
M hitcomb Mfg. Co., Worcester, Mass. 


CRANT 
CEAR 
WORKS. 


Gear Wheels and Gear 
Cutting. Ready -made 
Gears. 


GRANT 


GEARS 





Treatise,$1.00. Catalog free. 
THREE FULLY EQUIPPED SHOPS. 
BOSTON, 6 Portland Street. 
PHILADELPHIA, 125 South Eleventh St. 
CLEVELAND, 86 Seneca Street. 





FIRTH ANNEALED cen, 
TOOL STEEL ror sate searines. 


SUPERIOR TO ALL OTHERS. 


ABBOTT, WHEELOCK & COMPANY, 


AGENTS, 


New York, Boston and Chicagoe 








=Mi Lit N G-CUTTERS; 
ZN Reeves 
NE. 


VCs hl 


~J ERLANDSE 


I72- ‘CENTRE ST.w 


SEND FOR ATA 


Drill Chucks. 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINUTON, DEL., U.S.A. 


CHAS. CHURCHILL & CO., 
LONDON, ENG. 


\ BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels, 
HUGO BILGRAM, 


Machinist, 








For Sale by Ltd., 












SOMETHING NEW !—— 


Adjustable Notch 
Center Gauge. 





Price, Post-paid, 50c, 





Coffin & Leighton, 
SYRACUSE, N. Y. 

















PATENTED. 


With New and Valuable 
Features. 





MADE OAWLY By 


THE BRADFORD MILL COMPANY, 


Catalogue ‘‘A’’ describes our Lathes, 


sent on application, CINCINNATI, OHIO, U.S. A 


ENGLAND --C has, Churchill & Co., Ltd , London & Birmingham. 





Wilson, W. A., Rochester, N.Y 


NEW YORK — Garvin Machine Co., Spring and Varick Sts. 





Polishing Wheels. 


Builders Iron Foundry. Providence, R. I. 


Diamond Machine Co., Providence, R. I 
Presses, Dies, Etc. 
Adt & Son, .- New Hi: iven, Conn. 


Bliss Co., E. W age Ng 

Bremer Machine Co, G. J., Kalamazoo, 
Ferracute Machine Co. Bridgeton, N. J. 
McCabe, J. J., New York 

Mossberg Mfg. Co., Attleboro, Mass. 
New Doty Mfg. Co., Janesville. Wis. 
Stiles & Fladd Press Co., Watertown, N. 
Stiles & Parker Press Co. . Brooklyn, N. Y 
Toledo Machine & Tool Co., The, Toledo, O. 


Mich. 


Yy. 


Pamping Machinery. 
Deane ee ew ?¢: o., Holyoke. Mass. 
Greenfield, 3. & G., East News ark, N. J. 
Guild & Ge hg Brooklyn, N 
Wetherill Machine Co., James P., Chester, Pa, 


Punches and Shears. 


Bliss Co, E. W.. Brooklyn, N. Y. 

Bremer Machine Co., G. J., Kalamazoo, Mich. 
Buffalo Forge Co.. Buffalo. N. Y 

Davis & Egan Machine Tool Co., Cincinnati,O 
Long & Allstatter Co , Hamilton, O. 

McCabe, J. J., New York. 

Mossberg Mfg. Co., Attleboro, Mass. 
Waterbury-Farrel Foundry & Machine Ce. 


Waterbury. Conn. 
Watson-Stillman Co., The, New York. 
Raw Hide. 


New Process Raw Hide Co., Syracuse, N. Y. 


Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co., New Bed- 

ford, Mass. 
Ott, Mergenthaler & Co., Baltimore, Md. 
Pratt & Whitney Co., Harttord, Conn. 
Taylor - Rice Engineering Co., Gloucester 
City, N. J 
Wiley "& Russell Mfg. Co. 


, Greenfield, Masse. 
Riveting Machine, 
Adt & Son, John, New 
Rock Drills. 
Ingersoll-Sergeant Drill Co., 
Rand Drill Cu, New York 
Rolling Mills. 
Mossberg Mfg. Co., 


Haven, Conn, 


New York 


Attleboro, Mass. 


Roofing, Asbestes. 
Johns Mfg. Co., H. W., New York. 

Rules, Graduated Steel. 
Coffin & Leighton. Syracuse, N. Y 
Darling, Brown & Sharpe. Providence, R. }. 
Sawyer Tool Co., Athol, Mass 
Standard Tool Co., Athol, Mass. 


Wyke & Co., J., East Boston, Mass. 
Saws. 

©. 4 Cc, < Chicago, Ill. 
Sawing Machines, Metal. 

Q. & C. Co., Chicago, III. 
Schools. 


Columbia University, New York 
International Correspondence Schools, Scran- 
ton, Pa. 


screw Machines (see Turret Lathes). 


Screws, Machine. 


Cleveland Machine Screw Co., 

Flather & Co., Nashua, N. H 

McFadden Co., Philadelphia, Pa. 

Worcester Machine Screw Co. 
Mass. 


Cleveland, O. 
Worcester, 


Screw Plates. 
Machinists’ Supply Co., Chicago, Il. 
Reece, Edw. J.. Greenfield, Mass. 
Wells Bros.. Greenfield. Mass. : 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Screws. 


Cleveland Machine Screw Co. 
Worcester Machine Screw Co., 
Mass. 


Cleveland, O. 
Worcester, 


Separators, Steam. 
Keystone Engine and Machine Works, Phila- 
deiphia, Pa. 
Shafting, Etc. 
Cumberland Iron & Steel Shafting Co,, 
berland, Md 
Pryibil, P. New York. 
Sellers & Co., Inc., Wm., 


Cum- 


Philadelphia, Pa, 


Shapers. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincim- 
nati. ©. 
Fitchburg Machine Works. Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
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Sha pers— Continued. 

Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co. Boston, Mass. 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co, Hartford, Conn. 
Sellers & Co., Inc., Wm., Phiiadelphia, Pa. 


Shears, Rotary. 


3ethlehem Fdy. & Machine Co., South Beth- 


lehem, Pa 
Slotters. 


Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Soldering Fluid, 


Elliott Chemical Works, Newton, Mass. 


Special Machinery. 


Bliss Co., E. W., Brooklyn, 
Bremer Machine Co., G. J.. Kalamazoo, Mich. 
Ott. Mergenthaler & Co., Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, Q. 


Stamps, Steel. 


ms Ss 


Sackmann, F. A., Cleveland, O. 


Steel. 


Abbott. Wheelock & Co., Boston, Mass. 

Crescent Steel Co., Pittsburgh, Pa. 
ones & Co, B. M, Boston, Mass. 
McFadden Co., Philadelphia, Pa. 


Taps and Dies. 


McFadden Co., Philadelphia, Pa. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Threading Machines, 


Webster & Perks Machine Tool Co., Spring- 
field, O. 
Teol Holders. 
Gould & Eberhardt, Newark, N. J. 
Tramways, Overhead. 
Coburn Trolley Track Mfg. Co., Holyoke 
Mass. 


Tubing, Flexible. 
Almond, T. R., Brooklyn, N. Y. 


Turret Lathes (Screw Machines). 


Bradford Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co. ng oe Conn. 
Cleveland Machine Screw Co., Cle veland, O. 


Davis & Egan Machine Tool Co., The, Cincin- 


nati, O. 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

—_ & Lamson Machine Co., Springfield, Vt 
odge & Shipley Machine Tool Co., Cincin- 
nati, O. 

McCabe, J. J.. New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York, 

Warner & Swasey, Cleveland, O, 


Valves. 


Jenkins Bros., New York 


Ventilating Fans. 
Backus Water Motor Co., Newark, N. J. 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant & Co., B. F., Boston, Mass, 
Vises. 
Hill. Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
McFadden Co., Philadelphia, Pa. 
Niles Too] Works Co, New York. 
Place Machine Co , George, New York. 
Strelinger & Co., Chas. A., Detroit, Mich, 
Wyman & Gordon, Worcester, Mass, 


Water Motors. 


Backus Water Motor Co., Newark, N. J. 
Wire Machinery. 
Adt & Son, John, New Haven, Conn, 
Goodyear, 5. W., Waterbury, Conn. — 
Waterbury-Farrel Foundry & Machine Co,, 
Waterbury, Conn. 
Waterbury Mach Conn 


ine Co., Waterbury, 


Woodworking Machinery. 
Barnes Co., W. F. & John, Roe kford, IIL 
J \. Pay & Egan Co.. ( ici! iti, O 
Pryibil, P ,.New York 
Seneca Fails Mfg. Co., Seneca Falls, N. Y. 
Wrenches. 


Machinists’ Supply Co., ¢ 


cago, 





There are two ways 
to make profit in the 


ess—cet 


machine busin g 


more for your product 
or make it cost less. 

The last is the easi- 
est and best. 


Our tools cut down 





the cost of every piece}. 





that must be turned 
bored. 


If you make dupli- 


cate parts of anything 


in iron, steel or brass 


write us. > can make 


a profit for you. 


Bullard Machine 
Tool Company, 


Bridgeport, Conn. 








Spring Cempered 

» 2, 3, 4, 6,9 and 12°. 
Rules. gece one pot 
Sent postpaid on receipt of $4.35. 


SAWYER TOOL CO., Athol, Mass. 





Smoothbore 
Hangers. 


Our boxes are reamed on a special machine \ 
Dut t ‘ re 1 we 


| 


| 


accurate 


guaranteed. 


; 
v 


CLEC Lo. 


’ 
64 
1 


oo 
ba) 
o 





A be SLIDING HOOK POST es s ad mot le 
ections ldown e have 
it ins assorted sizes of dian erand re ich Seagere 
of all styles a sp alty "Wie onsen arge stocks 
for in liate shipm« Don’t make hangers. it 
doesn’t pay. Get our booklet and disc: ind 
see for your self. 
NEAT DESH CORRECT PROPORTIONS. 


aun ATE WORKMANS SHIP 


P. PRYIBIL, 512 to 524 West 4ist Street, 


NEW YORK. 
Telegrams . 


ABC Code used, 





in want of a modern 
PATTERN MAKERS’ 
LATHE, Lathes for 
MANUAL TRAINING 
SCHOOL, 16, 28 


or 82 in. ENGINE 
LATHES, 18 in. TURRET or 
CHUCKING LATHE, 18 or 20 


in. Improved PLANER CEN- 
TERS, let us hear from you 
on the subject, and oblige, 
Yours truly, 
FAY & SCOTT, 
Maine, 


S. A 


Dexter, 
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™ Piles Cool Works Company, ssi. 
Machine Cools ) All Types and Sizes. 


Invite Correspondence. Have Interesting Literature, Photos, Etc., to send. 
Main Office and Works: Hamilton, Ohio. Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 














) ; 


“Seat H A. oS sak - Seo ha Ee 
THE e: A. GRAY CO., CINCINNATI, O. 


These machines may be seen at following places: 
J.A.FAY & 2 xa AN CO., 34 South Canal Street, CHICAGO, 

STRONG, CARLISLE & TURNEY CO., 193 Bank Street, CLEVELAND, O. 
E.A KINSEY & CO., 331 West Fourth "Street, cCINC INNATI, oO. 

THOS. K. CAREY & BROS. CO.,, 2% Light Street, BALTIMORE, MD, 
J.J. McCABE, 14 Dey Street, NEW a CITY 

SCHUCHARDT & SCHUTTE, BERLIN, C., Germa 


ny. 
CHAS. CHURCHILL & CO., LTD., LONDON and BIRMINGHAM, England. 
“Every machine running in your works is a monu- 


ment to your intelligence or ignorance—a money maker 


Price $150 per inch per year.) meviarrurre: tame wi do neatly alot your athe 


work under 2 inches in diameter and less than 2% inches 
lon It will save $1,000 to $1,500 over lathe work, anu 


Only space next first page of Sn to $600 over any other turret machine. Sold on 


guarantees. Our own representatives will call on re- 












4% quest. “Rapid Lathe Work” sent free. 
reading matter for sale. « Do yt 
1. > JONES & LAMSON MACHINE CO. 
you want itr ws & & w& Springfield, Vt. 





™ ACME 


Machinery Co. 










Shaping, Slotting and Shearing Machines. 
Emery Hydraulic Testing Machines. 
Laathes for Screw Cutting and Turning. 
Lathes for Wheel and Axle Turning. 

Electric and Power “Jib” and “Traveling” Cranes. MANUFACTURERS OF yp 
Riveting, Punching and Planing Machines. RIVET HEADERS, 


ACME SINGLE AND 


Shafting, Pulleys, Couplings, etc., etc. an yl — 


WILLIAM SELLERS & CO. (Incorporated), PHILADELPHIA, PA. | TERS» cutting from 


ALSO SEPARATE 
Pe HEADS AND DIES. 


“scyee"* NEW TYPE, MOTOR GEAR CUTTER, | THE DEANE 
IS ACCOMPLISHING ae L RESULTS, by the Aid of our Patent STEAM PUMPS 


‘‘Radial Duplex’ Cutters. es eee 


(TRADE MARK.) 























READ WHAT OTHERS SAY: 
CHICAGO, ILL., July 27, 1896. 
GOULD & EBERHARDT, 
Gentlemen: Newark, N. J. 


Your New Type Auto. Gear Cutter has 
been in use for several months. We find that 
it does its work rapidly, and its workings are 
perfect. We think it a great improvement 
over the one we have of your make which, 
we purchased some seven or eight years ago. 

Yours very truly, 
THE GOss PRINTING PRESS CO 


GOULD & EBERHARDT, Newark, N. J. 


JOHN LANG & SON S, Johnstone » See nigeeees Sole Agents on Gear Cutters for Great Britain 


SCHUCHARDT & SCHUTTE, GENERAI AGENTS, DEANE STEAM PUMP C0., 


> . Berlin, Germany; 17 Breitgasse, Vienna, Austria. HOLYOKE, MASS. 
PAP APRAPRAAADRAAAARAAAAAARAAARARAAARRAAAARARARAARARARARRARAMRMRMMRAAR AA | MW YORK. BOSTON. CHICAGe, 





BOILER FEED PUMP. 
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Death of J. F. Holloway. 
Josephus F. Holloway, M. E., an ex- 
president of the American Society of Me- 
chanical Engineers, and with a national 
reputation as an engineer, especially in the 
line of hydraulics, died at his home, Cuya 
hoga Falls, O., on September 1st. We are 
privileged to extract the following account 
of his life and death from a 
letter written us by his 
daughter, Miss Florence 
L. Holloway. 

“My father was born in 
Uniontown, O., January 
18, 1825. His father came 
originally Pennsyl- 
vania, and, marrying there, 
thought to better his con- 
dition by moving to Ohio. 
He lived in Uniontown 
until my father 
years old, when my grand 
father started out as a pio- 
neer for the Western Re- 
serve. He settled the 
banks of the Cuyahoga 
River, where is now the 
town of Cuyahoga Falls, 
but which at the time of 
his arrival was all wilder 
ness, and could boast only 
six houses. 

“My father received all 
the education the place af- 
forded, which would 
doubt seem very meagre to 
one born in these days, 
but being naturally bright 
and a keen observer, noth- 
ing was lost on him. There 
were many of the standard 
works of literature in the 
settlement, as most of the 


r 


from 


Was SIX 


on 


no 


settlers were from Con- 

necticut, and were refined | 

and cultured people who | 1 
had been lured to the West- ; 

ern Reserve by its promise Pes | 


of new openings, so that 

my father’s taste and appreciation of the 
best in literature had its source in his 
earliest days, and was always a great pleas 
ure and resource to him. 

“My father early showed a taste for 
engineering, and was apprenticed to a 
well-known firm of engine builders at 
Cuyahoga Falls. Here he applied himself 


(uns ae fa f) 
Cc ‘ 
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so diligently and learned his trade so thor- 
oughly that the firm considered him their 
most capable apprentice. His first going 


from home was to Cabottsville, 


Mass., where he remained a little over a 
At different periods of his early life 
at Wilmington, 


away 


year. 
he was engaged on work 
Del., where he designed a steamboat en 





gine, at Cumberland, Md., as manager of 
a coal mining company, and he also spent 
several years at Shawneetown, IIl., as gen- 
eral manager of a company for the manu 
facture of iron and mining of coal, organ- 
ized by the firm of Sellers & Co., of Phila- 
delphia. 

“My father then entered the employ of 


5. H c bo. vay 


NUMBER 338. 


the Cuyahoga Steam Furnace Company, 
oi Cleveland, O., and in 1872 became pres- 
ident and superintendent of the company. 
out to 
Cleveland Shipbuilding Company, and my 


In 1887 this company sold the 
father accepted a position with the Henry 
R. Worthington Company, of New York, 
builders of steam pumping machinery, and 
with the 


after remaining 


company several years he 
accepted a similar position 
with the Snow Pump Com- 
| pany, whose works are in 
Buffalo, and where of late 
he spent most of his time. 

“He came to Cuyahoga 
Falls from Buffalo, August 
22d, not feeling very well, 
died at the old 


Holloway homestead after 


and here 
an illness of ten days, of 
He 
greatly and con- 
stantly, but bore it all with 


acute kidney trouble. 
suffered 


wonderful courage and pa- 


tience.” 


Mr. Holloway was a 
charter member of the 
American Society of Me- 
chanical Engineers, and 
was president of the so- 
ciety for the official year 
1884-5. In office and out 


of it he was a zealous and 
constant worker for every 
interest of the society, and 
for the comfort and pleas- 
ure of every member of it, 
and all must regard his loss 
as that of a personal friend. 
He a speaker always 
ready not only with the flu- 
ent and graceful word, but 
withthe practical idea of the 
experienced and thoughtful 


was 


engineer behind it. 

With undoubtedly an in- 
Cc od born predilection for me- 
chanical pursuits, Mr. Hol- 
loway’s education and develpoment was 
entirely that of the common school and of 
the machine shop, and we may well doubt 
whether the most costly appliances of the 
could have better fitted him 


work, enabled him to accom- 


universities 
for his life 


plish more, or made him of more actual 


worth to himself and to the world. 
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The made by Mr. 
Holloway to his men at the Cuyahoga 
Works when he left them ,in 1886 tells us 
much of the man and of his thoughtful 


following speech 


and kindly interest in the welfare of those 
with whom he was so long associated. 
Volumes have been written upon the re- 
lations of Capital and Labor, upon the 
duties of employer and employé, which 
have contained vastly less of the secret of 
successful management and co-operation. 

Upon the last day of the year 1886, after 
the work of the day was finished, the men 
were called together, and Mr. Holloway 
addressed them as follows: 

“My Men—It is not often that I call 
you together for the purpose of talking to 
you, and for that reason I ask your atten- 
tion to the few words I have to say to you 
now. Itis, perhaps, known to most of you 
that a change in the ownership of this 
long-established shop is about to take 
While this has been talked of for 
several weeks past, it has only been de- 


place. 
cided upon within a few days; and I have 
now to say to you that with the closing 
hours of this, the last day of the year, will 
come the end of the business of the ‘Cuya- 
hoga Works’ within these walls and under 
my the 
thoughts that have come to me at this, the 


management. Among many 
end of over twenty-five years of my super- 
vision of its business, and of my personal 
association with you, none gave me more 
concern than did the thought, What will 
become of our long-tried and faithful men? 
And nothing gives me more pleasure than 
the assurance I have received from the new 
owners, that they intend to make no 
changes in this respect, and that they 
hope every man will continue to occupy 
his place in the 
past. 

“As to the personal relations that have 
existed between us, I can scarcely trust 
myself to speak; but as I could not bear 
the thought that on this, the last day of 
the year, you should go to your homes, 
and to your families, full of doubt and un- 
certainty as to what might be in store for 
you in the opening year, so I cannot bear 
to let this, the last opportunity I shall 


future as he has in the 


ever have of seeing you together, pass 
without endeavoring at least to express 
to you my appreciation of the fidelity and 
honesty with which you have all done 
your part toward making the record of 
the ‘Cuyahoga Works’ what it now is. 
For myself, I want to say that, working 
here as I did when but a boy, and along- 
side of some who are now present, coming 
back later on to become your superin- 
tendent, and for many years past the presi- 
dent of the company as well, I have had 
many a difficult task to perform; and as 
you have seen me from time to time walk- 
ing through these various departments 
with but few words for anyone, you may 
have thought me either thoughtless or in- 
different toward you. But you did not, 
and you could not, know of the burdens I 
was bearing, nor of the care and anxiety 
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that were ever present with me. While it 
was but just and proper that every man, 
from the lowest to the 
should have all that he could earn, it was 
also necessary that I should have a regard 
for the 
furnished you with employment, and who 


highest grade, 


interests of those whose money 
were entitled to a fair return for its use. 
Now that all this has come to an end, it is 
a great satisfaction to know that, during 
all these years, there has never been a dif- 
ference between the employés and the 
company that we could not and did not 
settleamong ourselves, and | hopetothead- 
vantage of both. For the Cuyahoga Steam 
Furnace Company, let me say that, during 
an existence of over fifty-two years, twenty- 
six of which have been passed under my 
personal supervision, not one dollar has 
ever been lost by any workman or by any 
creditor. And now, hoping and believing 
that you will all have as pleasant relations 
with the new company in the future as 
with the old company in the past, I bid 
you one and all good-night and a happy 
New Year.” 

A few days after, the same employés 
gave to Mr. Ho!loway a bust of Sir Walter 
Scott; our contributor, Mr. 
Thos. D. West, who was the foreman of 
the the 


speech, and Mr. Holloway then said: 


esteemed 


foundry, making presentation 

“T had supposed that when, a few even- 
ings ago, I called 
nounce to you the change that was about 


you together to an- 


to take place in the ownership and man- 
agement of the Cuyahoga Works, it would 
be the last time I would ever see you all 
together; but your kind feelings would not 
permit it so to be, and the magnificent 
testimony of your kind regard which in 
such earnest words has just been presented 
to me by your speaker, finds me full of 
thoughts, but with no words in which to 
them. While this change is in 
many ways to me a sad one, and this part- 
ing one of keen regret, I cannot but be- 
lieve that in the end it will better for us all. 
As I said before, I have honestly tried to 
deal justly as between you and your em- 
ployers, and if in any I have 
failed, it has been a failure of my judgment 
and not of my heart. During these years 
that have passed since first I came among 
you, there have been many changes; you 


express 


instance 


have seen officers of this company, whom 
you highly honored and respected, sicken 
and die; your own ranks have been 


thinned as well; and in many of your 
homes, as I know, there are vacant chairs 
about which memories of absent ones will 
linger long. Many of you came here as 
boys to learn trades in these various de- 
partments, and I am proud to know, as I 
do, that to have learned one’s trade in the 
‘Old Cuyahoga’ is a recommendation to 
anyone, anywhere; but of this I cannot 
say more at this time. I do not need 
to say to you, that as I shall hereafter look 
upon this beautiful gift, enriched, as I be- 
lieve it to be, with the kindest wishes of 


everyone present, my heart will ever warm 
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toward you, the employés of ‘The Old 
Cuyahoga Works.’ ’ 

A well-known engineer, who frequently 
visited the Cuyahoga Works during Mr. 
Holloway’s management of its affairs, said, 
the other day, Mr. Holloway seemed par- 
ticularly resourceful and full of expedients 
for getting along in the face of difficulties 
that would have utterly discouraged many 
others that he 
turned out better work with fewer tools 
and less facilities than he ever saw turned 
out in any other establishment. Much of 
his success in this was, no doubt, due to 
the fact that he possessed the faculty of 
who 


similarly situated, and 


attracting and holding good men, 
rendered to him, gladly and enthusiasti- 
cally, their best service. 
A A A 
Panama Canal Company Buying 
American Machinery. 

The Hon. Victor Vifquain, United 
States Consul at Panama, U. S. C., has 
forwarded to the State Department the 
following report on the purchase of Amer- 
machinery by the Panama Canal 
Company: 

“As in former years, the Panama Canal 


ican 


Company have again come to the conclu- 
sion that American machinery is best to 
advance the gigantic labor they have to 
accomplish, and to that effect have pur- 
chased a first lot of and con- 
veyors from the Lidgerwood Cableway 
Company, of Liberty street, New York, 
number. Each cableway is a 
very ponderous and expensive affair, but 
the 


hoisters 


seven in 
a very great labor-saving engine; 
weight of each machine, complete and 
ready for action, being 200 tons, and cost- 
ing about $14,000 each. They have been 
used with great success at the Chicago- 
Joliet Canal. 

“A French engineer was sent to ex- 
amine the machinery in use on the con- 
struction of this canal, and from all the 
various engines seen there he selected the 
Lidgerwood cableway as the best adapted. 
It was the intention to place one hundred 
of them in operation, or enough to dis- 
pose of 50,000 cubic meters of earth or 
stone every ten hours. 

“But Jamaican instead of 
Americans, are to do the work. These 
people have not the least conception of 
such a stupendous affair and are almost 
overcome at the sight of it. Two of them 
were killed the very first day because of 


negroes, 


their ignorance, and this has caused terror 
among the others. The second reason is 
that the towers of the cableways, instead 
of being on movable platforms, as at Chi- 
are erected on permanent founda- 
the building 


foundations at 


cago, 


tions, thus necessitating 


of new cement each 
great 

this 
engine The 
result of the oversight in not insisting on 
American labor for the operation of the 
engines, at least until the laborers here 
were fully acquainted with their working, 


consequently a 
that 
prevent. 


removal, and 


the thing 


intended to 


loss of time, very 


was 
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may cost a large sum, besides impairing 
the reputation abroad of a masterpiece 
of American machinery. Another style 
of cableway has already found its way here 
from France, and six of them are now 
being put up.” 

7 a 7 


Portable Planing Machine. 

One of the problems which has long 
confronted the machinist is how best to 
handle unusually large pieces of work 
having relatively small surfaces upon 
them to be machined. One solution of 
this problem is found in the modern hori- 
zontal boring and milling machine, and 
another solution is illustrated by the ac- 
companying engravings 

The machine as shown in Fig. 1 is some 
what familiar to our readers, as we have 
shown it in similar form, and is a develop- 
ment of the Morton key-seating machine. 
The machine is in this instance driven by 
an electric motor, mounted upon itself, 
and has a cutter bar which descends and 
takes its cut upon the upward stroke, 
thus tending, not to strip the machine from 
the work to which it is attached, but, in- 
stead, to seat it more firmly, and thus 
alignment and accuracy are more easily 
maintained. 

The working of the machine is by means 
ofatrain of suitable gearing and rack-and- 
pinion movement, and in this case it is 
mounted upon a bed to which it is at- 
tached by gibs, and upon which it may 
have any desired traverse for a feed in a 
horizontal direction. 

In Figs. 3, 4 and 5 this same machine is 
shown at work upon a large engine bed 
in the shops of the E. P. Allis Co., Mil 
waukee, Wis. We understand that this 
piece of work, which was so large as to 
be very inconvenient to handle upon a 





Fig. 1 PORTABLE PLANING MACHINI 





Fig. 2. PLANING A LARGE ENGINE BED, Fig. 3. PLANING A LARGE ENGINE BED 
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planer (weighing 36,000 pounds), was, 
however, first planed on the top surfaces 
of the main bearing upon the planer, and 
this portable machine was then used for 
mounted for 


Fig. 2 shows it 


planing the outside vertical surface, Fig. 3 


finishing. 


turned about for planing the correspond- 


ing inside surface, and Fig. 4 shows the 
machine clamped upon one of the pre- 
viously planed side surfaces and arranged 
for planing the inside surface to which the 
lining for the bearing is to be subsequently 
fitted. 

By the use of this machine in this way 
the changing 


weight to be handled in 


from one surface to another and in setting 


- 
Fig. 4. PLANING A 
in position is very much smaller than 


would otherwise be necessary to handle, 
and numerous other advantages will read- 
ily suggest themselves to those who have 
worked on machinery of such heavy pro- 
portions. 

The ram is of steel, has a quick return 
motion of 3 to 1, and the machine is fric- 
tion-driven, so that the motion is smooth 
Automatic feeds are provided 
The the 
machine in this case is 5 feet, and the 
length of bed 16 feet. The saddle can be 
rapidly traversed upon the bed by power. 

The 


key-seater, by removing the upright por- 


and quiet. 


in both directions. stroke of 


same machine can be used as a 


tion of the machine from the saddle, and 
Key- 


seating tool is placed in position in the 


the head is taken from end of ram. 


slot, as shown, and the machine is placed 
on the hub of the wheel. The under part 
of this portion of the machine is provided 
with jaws for centering the tool on the 
work and takes the form of a three-jawed 
chuck, and secured to the work by means 
of one bolt which comes on the rear end 
of the base of the machine. The machine 
is so arranged as to be handled either in 
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two sections or as a whole, as the opera- 
tor may desire. The power is furnished 
by a 5 horse-power Shaw motor, built by 
the Electric Crane Company, of Muske- 
The tool has a longitudinal feed, 


gon. 
on bed, of 14 feet and a lateral feed of 22 
inches. 

The machine is made by the Morton 


Manufacturing Company, Muskegon 
Heights, Mich. 


i A A 
Special Drills with Lubricant Tubes. 
We 
showing some forms of drills with special 
that think, 


present herewith an_ illustration 


features are of interest, we 


ENGINE 


ARGE BED 

especially showing as they do the later 
development of the system of lubrication 
by tubes, which has now become a part 
of the regular practice where much drill 
ing is to be done in manufacturing opera- 
tions. 

Drills provided with such tubes were 
exhibited by the Morse Company at Chi- 
cago, at which time they were quite new, 
and they have since come into extensive 
use. Our illustration gives two views of 
a drill for making deep holes, but which 
is made with spiral flutes only so far as 
it is liable to be used by grinding, the 
rest of the flute to the shank being made 
straight, 
under pressure the outward flow of the 


since where lubricant is used 
lubricant effectively removes chips, and 
the spiral is therefore not needed for that 
purpose. The drill was used in a hori- 
zontal position. 

This drill is keyed at the shanks, and 
is arranged to be removed from the drill 
spindle by means of a nut which is fitted 
to the threaded portion immediately be- 
low the shank. 

At the right drill is 


fitted with similar tubes and of unusual 


another shown 


September 17, 1896 


length, the tubes being soldered to the 
drill at intervals throughout its length. 
In both these cases the lubrication is sup- 
plied through a hole in the shank, with 





SPECIAL 


DRILLS WITH 
LUBRICANT. 


TUBES FOR 


They 
were made by the Morse Twist Drill & 
Machine Co., New Bedford, Mass. 


which hole the tubes communicate. 
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Bicycle Tools-—XXX. 


SPROCKETS AND CHAINS. 


Sprockets are made in all possible ways; 
by casting, punching, drop-forging, turn- 
ing in the lathe, turning in the turret ma- 
chine and profiling in Pratt & Whitney 
and Becker profiling machines, and the 
teeth are milled in all the usual makes of 
milling machines and gear cutters, from 


the Gould & Eberhardt automatics to 
the Brown & Sharpe “manufacturing” 
styles. At the Warwick shops, Spring- 


field, Mass., the heavy modified “Lincoln’”’ 
milling machine, by Reed, of Worcester, 
The Monarch shops 


is in favor. 
have a lot of Brown & Sharpe machines, 


installed late in 1895, which are regarded 


great 


as extremely suitable for sprocket-tooth 





WESTERN WHEEL 





Fig. 199. BECKER DIE-SINKER-—G. & | 
Gormully & Jeffery use the Gould 
& Eberhardt small automatic gear cutter 


for large sprocket teeth, and the Becker 


work 


vertical die-sinker for edging the inside of 


This Becker die-sinker is 
a very light and easily handled tool, which 


the sprocket. 


seems to fill a previous vacancy, as I saw 
it in several shops put to uses not com- 








SHOPS Fig 


AMERICAN MACHINIST 
monly considered in the line of die-sink- tenance, and it is always difficult, I believ 
It is suitable for light to 


centered 


make which 1s 


ing machine work. press 


cuts only, as it is very lightly framed; it is and as truly round as 


a very well proportioned and handy tool: work, and it is also difficult to bring mi 


true as lathe 


} 


the vertical spindle makes it convenient ing out as work. The lath 


for a great many hand-fed cuts on the is largely used on sprockets 

lightest pieces of cycles, which demand The Western Wheel, which uses press 

visual observation. work and believes in it, and produce 
Cast sprockets are made in mitis metal, cycles built up with tampings” whicl 

steel and malleeble iron. Drop forged deservedly rank among the very best 


sprocket tools are so familiar as to need no 


special description at this time, although 
a great deal is left unsaid. In many cases 
the small sprocket is cut from the solid 
bar in the automatic screw machine, con 
difference the “‘set 


tools 


siderable existing in 


up” of for this operation, some ol 


which will be detailed in the future 
The small spr 


cckets can be readily 





SPROCKET-MAKING ASSEMBLING PRESS 

















BROWN & SHARPE SPROCKET-MILTANG MACHINE 


200 


punched out of sheet metal with a suitable actual service, makes a punched, big 


press, but this does not seem to be a_ sprocket wheel, part of the operations on 
favorite method of production. Presses which are shown in the group of parts 
have also been used to cut large sprocket in the’ engraving. In Fig. 197, A is the 


flat blank; B is the same, cupped; then a 


the 


teeth, and with two processes in the press, 
and “sh the teeth of 
perfectly finished; the 


roughing ving,” ring the depth of teeth is laid in the 


sprockets can be cup, and the cup is “coaxed” as shown at 


tools are expensive first cost and main C; next the rim is closed down tight on 
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the inserted ring; then the five grooves 
and ring which stiffen the hubs and arms 
are stamped in; then the arms are blanked 
out, and finally the four tennant seats and 
center hole are punched, bringing the job 


to the form shown at D. The sprocket 


then goes to the milling machine and 
has the teeth cut; this cut goes through 
the inserted ring, so that the pieces 
ef the ring in the teeth are easily 


removed and the finished sprocket appears 
197. The Western 
Wheel, as is well known, makes a great 


as shown at &, Fig. 


nany different pieces of stamping, so that 
no round piece of sheet stock need ever 
go into the waste in that shop; otherwise 
this would seem an expensive sprocket to 
make, in view of the supporting ring which 
is inserted merely to sustain the parts in 
folding down for tooth thickness and in 
milling the teeth, and finally goes wholly 
into the scrap in the form of milling chips 
and the bits in the teeth after milling. In 
fact, this does not seem like a very cheap 
job, anyway; it, however, makes an ex- 
cellent sprocket, of the very best material. 

What I have said here of sprocket-mak- 
ing might be greatly extended, and special 
points of sprocket manufacture may be 
hereaiter noticed in separate articles 
Many convenient presses are made for as- 
sembling sprockets and shafts; one much 
used in the West is shown in Fig. 198 
This little affair is made by Hartley, of 
Toledo. This press, Fig. 198, is made, 
either screw or rack-and-pinion, and is 
the Rudolphe & 


Krummel, Chicago, also make assemb 


shown in screw form. 
ling presses which are largely used. 

Fig. 199 shows a Becker die-sinker at 
work on large sprocket rims, Gormully & 
Jeffery shops, Chicago, profiling the inside 
shape of the rim; a rim R hangs on a 
handle of the machine and shows the cut 
which the machine is making. 

Figs. 200 and 201 show Brown & Sharpe 
sprocket milling machines and an enlarged 
view of the sprocket-milling fixture on one 
of these machines, photographed from the 


Monarch shops, Chicago. This large 
establishment is, as I think I have said 
before, equipped on the New England 


plan, Brown & Sharpe and Pratt & Whit- 
ney tools largely predominating, and New 
England methods being the standard quite 
as exclusively as in the Columbia, War- 
Fig. 
202 shows a Pratt & Whitney turret ma- 


wick, Victor or Spaulding factories. 


chine at work on large sprockets, in Mon- 
arch shops. 

Fig. 203, from the Gormully & Jeffery 
shops, shows a Gould & Eberhardt auto- 
matic gear cutter working on large sprocket 
teeth; Mr 
approval of this machine for this purpose. 

Fig. 204 shows the Reed “Lincoln” pat- 
tern of work on 
sprockets in the Warwick shops. This is 
an excellent example of the well-known 
work of Reed, of Worcester. 

Sprocket teeth are now correctly shaped 


Jeffery expressed his entire 


milling machines at 


by some makers, and by some are yet cut 


AMERICAN MACHINIST 


in outlines which vary materially from the 


best form. The shape of the sprocket 
tooth is a matter of considerable import- 
ance; the correct shape for any given 


diameter of sprocket is easily found on the 


drawing board, but a compromise shape 
} 


suitable for all diameters of sprockets is 
} 


not a matter of precision, and the assumed 


sometimes faulty. Space does 


form is 
not at this time permit an exposition of 
h 
il 


correct sprocket-tooth shapes, and this 
detail of sprocket-making will be con 
sidered in a separate paper. 

7 A A 


Self-Oiling Polishing Machine. 


There has of late arisen a demand for 


high-class polishing lathes, since those 


ordinarily used have shown a remarkable 


tendency to heat and wear out their bear 


a? t 


21-873 


or 24 inches diameter can be used. The 


threaded portion of the spindle is 1% 
inches diameter, but in the bearings it 


is enlarged to 154 inches, and is ground to 


exact size in a Universal grinding ma- 
chine. Four bearing surfaces are pro- 
vided; two at the extreme ends, and two 
close to the central pulley. Each con- 
tains a ring oiler similar to those used on 
the best electric dynamos and motors, 
thus insuring a copious supply of oil. 
These, in connection with the extent, 
quality and position of the bearing-sut 
laces low a minimu of heating effect 

Phe the boxes 


boxes and the seats tot 
] 


are tongued and grooved longitudinally 
by milling cutters, and are then reamed 
There is a spherical bearing between the 
loose flanges and the nuts for the san 

t ( } te t regularities 


oe 


BUILDERS IRON FOUROAY 


PROVIDENCE F 


SELF-OILING 


ings. Troubles of this nature can be 
avoided by proper design and good work 
manship, both of which seem to be em 
bodied in the polisher shown herewith. 
The chief features relate to the spindle 
and its boxes, though all the minor de- 
tails have received attention, and the gen- 
eral appearance has been made in accord- 
ance with modern ideas 

The size here shown is designated as 14 
inch, that being the distance from spindle 
to bottom of the short 
which it is sometimes mounted, but which 
is not When 


mounted on the column as here illustrated, 


base plate on 


shown in the engraving. 
the distance from spindle to floor is 39% 
inches. 

The steel spindle is 54 inches long over 
all, which allows two men to operate one 
machine without interfering with one an- 
other, and the head is of such shape that 
bicycle, chandelier or other work requir- 
accom- 


considerable space can be 


Wheels up to 5 


ing 


modated. inches thick 





POLISHING MACHINE, 
f ordinary { hing-wheels. The spin- 
dle is furnished wv either a single tight 
pulley, tight and loose pulleys, or a cone. 
\ 12-inch machine, similar in every re- 
spect to the above, is also manufactured. 
Che countershaft, with its tight and loose, 


is provided with two 
abbitted 


self-oiling hangers, and the 
“pull to start and pull to stop’ belt- 
shifter, illustrated and described in our 
columns on page 204. It is made by the 
Builders’ Iron Foundry, Providence, R. I. 
4 A a” 

In connection with the self-winding 

clock illustrated in a recent issue, it may 


be noted that a watchmaker in South Chi- 
cago has lately made a clock to run forty 


years for each winding. It is calculated 


that in that time sixty days of more or less 


valuable time will have been saved that 


would otherwise have been spent in wind- 
ing. A heavy clock spring is used, the 


first wheel making one revolution in two 


and a half years 
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Credit for Shop Experience in En- 
trance Examinations. 

The discussion in our columns of the 
subject of what credit can or should be 
given for shop experience in entrance ex- 
aminations for the course in mechanical 
engineering, attracted 
attention, and we hope will exert an in- 
is re- 


has considerable 
fluence in the right direction. It 
ferred to in a paper read by Prof. William 
T. Magruder, late of Vanderbilt Univer- 
sity, now Professor of Mechanical Engi- 
neering at Ohio State University, in a 
paper read by him at the recent meeting 
of the Society for the Promotion of En- 
Buffalo 
the paper we make abstracts as follows: 

Within the 


scriptive of the mechanical engineering 


gineering Education, at From 


past year, a circular, de- 


course of one of our Eastern universities, 


las unintentionally stirred up a discus- 


sion in the technical press on the “Admis 
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“That all applicants be required to have 
served an apprenticeship in a machine 
shop.” Second, “That shop experience 


and a good grammar-school education 
should be the only requirements for ad- 


Third, ‘That 


the arbitrary division of classes and the 


mission to such a school.” 


ironclad courses of the past be entirely 
abolished, and an elective system of stud- 
substituted, the student left 
free to choose such a line of work as will 


ies be and 
best enable him to develop his talents 
and prepare himself for the future he has 


in view.” Fourth, “That previous shop 


experience should offset some of the 
more advanced of the present require 
ments—the time which the present class 


of students devote to shop work being 
given by the new class to the preparatory 
studies in which they would be deficient.” 

In order to discuss this subject profit- 


ably, and intelligently, there must be some 





sion Requirements in Engineering common ground from which to start; 
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SECTION OF SPINDLE AND BOXES, SELF-OILING POLISHING MACHINE 


Schools.” The first editorial based on 
the circular was followed by no less than 
twelve letters from correspondents, re- 
quiring two editorials and seven editorial 
answers. The editorial in question sought 
to call attention to the fact that some of 
the best material for mechanical engineers 
was to be found among the artisans of the 
shops, who, having had but a common 
school education, were unable to pass the 
entrance examinations of our engineering 
schools and take a higher technical edu- 
cation; that the 
the shop experience of the young artisan 


schools should accept 
as an equivalent of the mathematics, or 
other subject required for admission, in 
which the young man was deficient, giv- 
ing him credit for the same in the pre- 
scribed course; and also devise means by 
which, while making up his deficiencies, 
he could pursue the regular course and 
graduate with the class. The real inten- 
tion of the editorial does not seem to have 
been perceived for two months. 

Four plans First, 


were suggested: 





and as the writer cannot agree with sev- 
eral of the correspondents above referred 
to, he will establish his own position by 
stating that, in his opinion, the object of 
the engineering courses in our technical 
schools is, first and foremost, to educate 
young men in the principles of the pro- 
fession of engineering, rather than to 
train them in the details of some engi- 
neering process—to make engineers and 


not artisans; second, that the technical 
college of to-day is in no sense a trade 
school—the relation of the one to the 


other being similar to that of the law 
school to the business college; and third, 
that the idea is an erroneous one which 
seems to be current that the State Univer- 
sity Owes every man an education in some 
of its courses, no matter how inadequately 
supplied he may be with natural ability 
and means, or poorly prepared to take 
such a Furthermore, the opin- 
ion seems prevalent that the reason for 
the existence of engineering school shops 
is to take the place of the apprenticeship 


course. 
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system; and that the young man who has 
served his three years at one trade has 
more than the equivalent of the amount 
of knowledge possessed by the young 
man who has been educated in the shop 
school on the principles and technology 
of almost a dozen trades, who has been 
trained in the school shop in the use of the 
tools of those trades so as to learn some- 
thing of the speed, capacities and capa- 
bilities of those tools, and to apply the 
principles learned in the school to the 
practice in the shop. With this idea the 
writer cannot agree. 

In order to get definite information as 
to what the current practice of the me 
chanical engineering schools of the coun 
try is in regard to giving credit for shop 
experience, the writer addressed a circu 
lar letter to the head of the department 
in some eighteen of our largest technical 
seventeen replies 


and received 


for which he desires to publicly express 


sche ¢ Is, 


NS Le 


| ly 


his gratitude. From these replies it ap 


pears: First, instead of upward of sixty 


to seventy per cent. of all mechanical 
engineering students having had shop ex- 
perience on entering college, as was the 
opinion of one of the writers, the average 
is less than 5 per cent. At Cornell and 
the Massachusetts, Stevens and Worces- 
ter Institutes probably as many as Io per 
cent. have had some experience, but only 
5 per cent. have served their time or done 
enough to count for anything; while at 
the Virginia Polytechnic Institute as 
many as 20 per cent. have had shop ex- 
perience. Second, machine-shop and pat- 
tern-making are the more commonly of- 
fered trades; carpentry is seldom offered; 
wood-turning, joinery, molding and 
founding, pipe-fitting, and the like, are 
never offered. Third, the common prac- 
tice seems to be to examine the young 
man in the shop on exactly what he can 
do with tools, and require him to execute 
with his class those exercises of the shop 


course in which he is deficient. At some 
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of the schools, certificates of having been 
a Manual-Training scholar, or of having 
worked one year in a shop, is sufficient 
to excuse him from that subject. As man- 
ufacturing shops differ so among them 
selves, andalsoas to the amount of instruc- 
tion and variety of work they give their 
boys during the first year, this does not 
ippeal to the writer as being a safe rule, 
nor does it seem to be setting much value 
on the school-shop training. In no reply 
any mention made of certificates or ex 


aminations being required on the amount 


knowledge possessed as to the tech- 
nology, speed and shapes of tools, their 
methods of use, or to shop-school train 


the question 





sking what special inducements are held 
ut to experienced mechanics to take a 
uurse of study, the almost invariable 
swer was, “Non The exceptions 
were that in several State Colleges, men 
er twenty-one years of age ar¢ owed 
to try the course on theit wn respons 
bility and without any examination. At 


Stevens. the “dropping ot French 


eae 
spherical 


ew to attracting such students.’ In 
nly two is any mention made of allowing 


shop work to be offered as the equiva ent 
Language or Mathematics, and nothing 


is said as to what cours« 


the student pur 
studied Algebra 


sues who has never and 


Geometry 
three classes of 


There are applicants 


for credit for shop experienc: 
the 


Training School, the boy wh 


entrances 
Manual 


o has worked 


in 


examinations boy from the 


n a shop under instruction before taking 


1 


lis intended technical school course, and 


1 


astly, the young man who has served his 
full time at one trade, or has partly done 
The 

per 
but 


sO first class may form as many 


iS 25 cent. in some of our Eastern 


schools, for the entire will 


country 
the 
per ce nt 


average nearer 5 per cent second 


class will less than I 


average 
while the third class, as has been shown, 


will probably average less than 5 per cent. 


It is not a question of giving just credit 
for work already performed, but rather of 
making such changes in the existing 
courses as will accommodate those per 


sons who might become applicants and 
make good engineers 

Let us now return to the four plans pro 
posed by which the young artisan who is 
to 


members 


mental 
the 


deficient in training is square 


himself with other of the 


class: 

Co require all applicants for admission 
to our mechanical engineering courses 
to have served an apprenticeship at one 
trade is to throw a burden on the trades 
which they do not seem to be disposed 
to carry for their own salvation, let alone 
for philanthropy’s sake. It is also going 
on the assumption that one trade—pre- 
sumably the machinist’s—and only to the 
extent of the three years of an apprentice- 
ship, is all that the mechanical engineer 


needs to be acquainted with. 
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To reduce the requirements for admis 


sion to “shop experience and a good 


grammar-school education” would be a 
long step backward and downward, and 
would lengthen the present courses by at 
least two years 


lo 


solve the 


introduce the elective system may 


the Fa 


members, do the sel 


problem, if culty, 
ot 1ts 
work for each 


preparedness 





many schools at present with irre 4 
and specia Students ind requires mu 
, 

oresight and firmness on the part of t 
dviset To the young student be 
own director at iet fh decide w i 
course ‘ t to | pare 1 

or what he t eng ering, 1s 
ntr du 1] a i ft nit mre 

auc 11S¢ ¢ ad put a | 

n icno ’ tin or 

ger te re ecent < 
t young man selected st 1 eng 
ing, machine design and the like. and 
out the calculus tir mechani 1 
illied subjects H ick \ that me 
chan i engine ¢ W tr le \ 
would tea w to b 1 and 
engines. He 1 not yet grasped t 
of designing. except as eesli ' 
founded on experience 

In the op n of tl writer, the eng 
I ering § l ) we 1 be benefit oth 
selves and tl protessio1 by oftering spe 
( | nducet ¢ 1 t ¢ yl S¢ ( 
their time in tl ops, b g out 
i course and arranging a DY 
following which they could reach tl 


\tote 


t 


Insti 
be 


In the case of 
thedul 


formed from existing 


coveted goal 


tutions, such a s can probably 


courses in the 


versity, or, if 


necessary, in conjune 


with the nearest High School 


The observation of the has been 


that 


writer 
and 


engineers, and this appli S 


some of the best most success- 


ful mechanical 


also to teaching engineers, are those who 


have had the largest experience in the 


shops and drawing room in actual con 
structive work Second, that those 
schools are growing most rapidly which 


the devel 
And third 


who 


have shop cour most fully 


se 


oped. that the number of me 


chanics are applying for admission 


our engineering schools, and who are 


to 


to 


inxious take a full technical course 


though small in numbers at present, is 
rapidly increasing 
standard r¢ 


be 


added to the profession who are well en- 


If without lowering the 


quired for graduation, many men can 


dowed with mechanical skill and engineer 
ing sense, though deficient in early men- 
of the tech- 
rate of those insti- 


tal training, is it not the duty 
nical schools—at any 
tutions receiving governmental aid—to 
make the path of such young men straight 
and plain? 
= - oe 

Motocycles at Providence, R. I. 

The first of the motocycle races at the 
Rhode Island State Fair took place on the 
8th There entries and 


inst were twelve 


92 
93-875 


seven starters; the ra tive miles beit 


lit 
won by an elect1 ge battery) vehicle 
in 15 minutes 134 s which is at the 
rate < I t ty mules p¢ 
hou 
The re t tl f five m 
was as Vs 
Firs Riker | t \lot Company 
d VC \ H \\ i ‘ — I " 
Sy | ( 9 d W 
v4 : 
( 1) Ir G lor } 
t 
15:13 
il i) ( | 
W ie 8:4 
Bi i) G. \W I 
itt, a | | Ry 
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I b 
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New Shop of the Hendey Machine 
Company. 

We ha received a lette1 om H,. J 


Hendey, presid Hendey N\ 
( I | tol Co 
which \ 

Wi e p rm you t ( 
have placed t for w factory 
building é brick and | y 
timber I r what t d 
the “slow-burning onstruction Phe 
size will be 45x 153 feet, three stories 
high, witl tower five stories high Phe 
towel t l tairway ele ils 
loset top story water tank for 
sprinkler | lifferent floor vill be 
one room only on each floor. This build 
ing will be used exclusively for the bu 
ing ot < He ley-Norton lathes 1 to 
( ym te t] rease ¢ our bu 
ness on the i ( There wil b 1 
mater ng ir present tory 
nd it hine ve expect to equip 
the new ofr wit OStiv ne ma | ne 
but principally of our own make 

“We give you these particulars to 
rect the different items going the round 


what we re 
building.” 


It is certainly gratifying to kn 


very 


that the concern finds present conditions 
such as to warrant them in thus going 
ahead in the preparation for increased 
business, and we wish there were mor 


f them 
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ELECTRICAL MACHINERY. 


Electric Driving in the Electrical 
hops. 


BY A. R. HARRISON, 


No one can go about among the elec- 
trical manufacturing shops without being 
impressed with the fact that electrical men 
have the courage of their convictions and 
“take medicine.” In this re- 
the 


some other lines of business. 


their own 


spect they are unlike managers of 

There are, 
for instance, manufacturers of labor-sav- 
ing machine tools in whose shops one 
will look almost in vain for examples of 
their own products in operation, and the 
many shop appliances which have been 
developed for utilizing compressed air 
are conspicuous by their absence from the 
compressed-air shops. 

The electrical shops are, however, so 
far as I know, without exception, ex- 


amples and object lessons in electrical 


applications of all kinds. Every one of 
them with which I am acquainted is elec- 
The 
example of this is naturally the shop of 
the 
power is distributed to all the buildings 


trically-driven throughout. largest 


General Electric Company, where 


requiring it from a single power house 
Several others follow the same plan. In 
the beginning this was doubtless done to 
a certain extent largely as a matter of 
advertising, but, by all authorities, the 
boom period in matters electrical has now 
passed, and more practical and common- 
sense views prevail. 

Within the range of my acquaintance 
but one electrical shop follows to the end 
the plan of having an individual motor to 
each tool. The large tools, as a rule, have 


each its own motor, but those of usual 
size are almost invariably driven from a 
line shaft of greater or less length, with 
a motor for the line shaft conveniently 


At the Crocker Wheeler Works 
the length of each line shaft 


placed. 
is shorter 
than at any other place I have seen, and 
the machines driven from each shaft are, 

kind. A 
the 
Company, although more tools appear in 
At the General Electric Com 
pany’s Works less attention has appar 


as a rule, all of one similar 


plan is followed by Westinghouse 


a group. 


ently been given to the grouping of the 
tools, the line shafts running usually the 
entire length of the buildings 

In this respect, however, experience is 
leading to modifications of the lay-out 
The great convenience of being able to 
run a given group of tools at night, or to 
stop it during the day without disturbing 
other portions of the plant, is leading 
the 
It is this same facility for inde- 
pendent running at night that has been 
the chief reason for equipping the large 
The power 
fitted with several 
various sizes, and during 


to the shortening of various line 


shafts. 


tools with individual motors. 
house is, of 
generators of 
night work the smaller generators only 


course, 


are used. This and the absence of long 
lines of connecting shafting, so cut down 
the expense items of night work as to 
make it no longer a bugbear; and it is, 
the large 
day than 


in fact, found cheaper to run 
tools continuously night and 
to duplicate them, as would be necessary 
if they were run during the daytime only. 

In smaller, medium shops, compactly 
arranged, the value of electric transmis- 


sion is, in my judgment, questionable; 
but no one can examine the conditions 


and results at such immense plants as 
those of the General Electric Company, 
Electric & Manufac- 
3aldwin 


the Westinghouse 
turing Company, or the Loco- 
motive Works, without being satisfied that 
for such plants the method has substan- 
tial advantages stay. 
That every small lathe or tool is to have 


and has come to 
its individual motor I do not believe, and, 
in fact, an inquirer will get but little ad- 
vice of this kind to-day from electrical 
manufacturers. Whatever may have been 
their feelings during the boom period, 
now happily past, they now, as a rule, 
realize that while electric power has its 
place—and a large one—in machine shop 
work, it is not to be thus filled. 

Moderation and good judgment have 
succeeded the enthusiasm, and the inex- 
perienced purchaser is in less danger of 
being led into expensive mistakes than 
formerly. 

7 a A 

Controlling Devices for Shunt and 

Differential Wound Constant 

Potential Motors. 

In starting a constant potential motor 

of any kind, it is necessary to introduce, 


resistance, 


temporarily, in the circuit a 





tive force of the armature are building 
up. 

With the series motor the whole cur- 
rent passes through this external resist- 
ance, and consequently the switch used 
in connection therewith is of the simplest 
form. This is also true of the circuit 
connections, as all the various parts are 
connected with each other in succession; 
that is, one of the wires coming from the 
source of electrical supply is connected 
to one end of the resistance, the other end 
being connected with one of the com- 
mutator brushes; the other brush being 
connected with one terminal of the field 
coils, and the other end of the field coils 
with the remaining wire of the two com- 
ing from the source of supply. With this 
connection, the whole current passes first 
through the external resistance, or rheo- 


stat, as it is called, then through the 
armature, and lastly through the field 
coils. 

With shunt and differential wound mo- 
tors this arrangement cannot be used 


The switch must be so constructed that 
when the current enters it, it will divide, 
one part going directly to the shunt coils 
wound upon the motor field, and the other 
to the resistance, through which it must 
pass before going to the armature. 

If the motor is simply shunt-wound, the 
currents coming from the armature and 
from the terminal of the shunt coils will 
be joined and will then pass to the wire 
leading to the source of supply. 

If the 
the current that passes through the arma- 
ture will be sent through one or more 


motor is differentially-wound, 


coils wound upon the field, and known as 


series coils, before returning to the source 
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CONTROLLER FOR SHUNT MOTOR 

and to provide means whereby it may be 
removed as soon as full headway is at- 
tained. 
on controlling devices for series motors, 
published in the issue of August 13th, 
the object of this resistance is to keep the 
current down to a point near the normal 
while the speed and counter electromo- 


As was explained in an article 





fed r M .. 
NANA Hl Ma 








of supply. In this arrangement, the shunt 


coil current may join the armature cur- 


rent before or after the latter passes 


through the series coils 


Fig. 1 is a diagram which shows the cir- 
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cuit connections, the construction of the 
switch and the manner in which it is con- 
nected with the resistance for operation in 
connection with a motor. 
If the motor were of the differential type, 
change would be that the current, 


shunt-wound 


the only 
after leaving brush B}, 
through series coils wound upon the field. 


would be passed 


These coils would be either under or over 
the shunt coils F, or at one or the other 
They could be interposed in 
vetween the and 


end of them. 
the wire w, 1 
brush B! 


wire N. 


junction T 


, or in the wire w!, between T and 


In every < og respect the con- 


nections would remain the same: there- 
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the starting current down to nearly the 
normal strength. As the speed of the 
motor increases, the lever L is moved 


gradually around until it rests upon the 


contact 7. Thus, the various sections a, 
b, c, etc., of the rheostat R are cut out, one 
1 where the motor is 
the current 


D to the 


after the other, an 
under full 
directly from the 
and the shunt field. 

All that was said 
eries motor switch, in re 
number of contacts to prevent 


headway, passes 


wire armature 


in connection with the 


lation to having 
a sufficient 


ncreasing the speed by jerks as the lever 


I moves trom one to the other, ho] ds g od 











A vo st 
Fig. 2 
CONTROLLER IMPROPERLY CONNECTED 


fore, the arrangement of starting switch 
shown in this diagram is equally well 
adapted to shunt or differentially wound 
motors. 
The 
lows: 
When the lever L is moved f 
as to connect with contact 1, and with ie 
long, curved piece £, the current coming 
through D passes through E to the wire 
h, and through contact 1 to the first ter- 
minal of the rheostat resistance R. The 
current passing into the wire h goes direct 
to the shunt coils F wound upon the motor 
field. by the wire k 
to wire w!, which it joins at 7. From 
wi it goes to VV, and thus back to 


operation of this switch is as fol- 


forward, 


From there it passes 
the 
source. 

From this it will be seen that there is no 
interposed in the shunt 
would be 


external resistance 
coil circuit. To interpose any 


as the resistance of these coils is 


useless, 
so high that only a current can 
pass through them 

The rheostat R is placed wholly 
circuit, and here it is 


because the 


in the 


armature very nec- 


essary, resistance of the arma- 
ture is so low in motors of this type that 
it would offer hardly any resistance what- 
of the current. The 
in the case of the series 
described in the 
zh to cut 


ever to the passage 

resistance of R, as 

motor starting switch 
| 


previous artic'e, should be enoug 
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in this case. In fact, the operation of start 


ing the motor is the same both cases; 
but the construction of the 
and the motor are 


fact that the cur 


switch and the 
connections between 
different, owing to the 
rent passes from wire D to wire N through 
r through the field and 
In order 


two paths, one being 
the other through the armature 

to be able to start the motor, it 
sary that these two paths be kept separate 
Many in- 


is neces- 
throughout their entire length 
experienced men have made the mistake 
wires h and m 


of bringing the terminal 


together, supposing that as k and w are 
joined, there no harm in treat- 
ing h and m in the same way. But a little 
that this is far from 


this: 


would be 
reflection will show 
being true. To illustrate 
we connect ht and m by the dotted line x 


Suppose 


then it can be plainly seen that as soon as 
the current 
the 


the lever L connects with E, 


in D will pass through E and wire 


h to line x x, over which it will cross into 
1 the 
and thence to N. 


lirect path through l 


armature 4 
In this way 
1e current will have a ¢ 
without going through the 


As the armature 


the armature 
rheostat R resistance in 


shunt and differential motors is almost in- 
finitesimal, the current that would pass 
through this path as soon as L connected 
W l suld be probably a hundred times 
as much as would be required to develop 
the full power of the motor. If no safety 
fuse or cut-out were provided to open the 
ircuit when the current became excessive, 
the result would be that the armature 
would be burned out The motor would 
have no tendency to rotate, notwithstand- 
ing enormous current, because the 
armature current being so great would 

tire'y neutralize the action of the field 
current here yre tii 1 wou 1 be nag 


netized in a direction at right angles to 


what it should be, and the armature, in- 
stead of having a tendency to turn, would 
be held from tut re 

Another mistake that is sometimes made 
is to con t the starting switch so that 
the rheostat A in series with the shunt 
coils as well as the armature. With such 
connection the armature will not rotate, 
unless the load is very light Fig. 2 
shows this connection, and the reason 
why it is wrong is as follows: 

In Fi r it will be noticed that wire h 


connects gp ale with D, and wire K di- 


rectly with N; that is to say, the connec- 
tions are direct in an electrical sense, for 
the resistance of the wires w,k, h and the 


lever L is so small that the 


iat will pass through 


and 


current t 


contact E 
} 


imount of 


the shunt coils F is just about the same as 
it would be if D and N were attached di- 
rectly to the ends of the coils. This be- 


ing the case, the current passing through 


these coils will be directly proportional 
to the electrical pressure between D and 
V. The rheostat R being placed in the 


ts to obstruct the 


and thus keep up 


¢ 


armature circuit, a 
it path, 


pass- 


re through tl 


the electrical pressure, and thereby the 
current in the field circuit, and conse- 
quently the magnetic force of the field 
magnets Under these conditions, the 
tendency of the armature to rotate will 
be in proportion to the strength of cur- 
rent passing through it, because the cur- 
rent going through the field will be that 
due to the total pressure of the circuit, 
which is constant 

With the connections shown in Fig. 2, 


the rotating tendency of the armature 


proportional to the strength of 


would be 
multiplied by 


latter 


current passing through it, 
the strength of the field, and this 
would be slight, 
the current would go through the arma- 
ture on account of its very low resistance; 
therefore the magnetism of the field would 


1 
very because nearly all 


be insignificant 

On account of the rheostat being intro- 
duced into the circuit, the starting cur- 
] 


rent would be cut down to a reasonable 
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but the would have 
little or no tendency to rotate. From this 
it will be seen that in shunt and differen- 
tial motors the rheostat serves two pur- 


amount; armature 


poses—one to keep down the initial cur- 
rent, and the other to hold the current 
back from the armature until the counter 
This lat- 
ter action is very necessary, for, if it were 
not for it, the strength of current through 
the armature would so completely over- 
power the field as to entirely destroy its 


electromotive force builds up. 


action upon the armature. 

It is very easy to make a mistake and 
connect a switch as shown in Fig. 2, be- 
cause in most switches as actually made 
the contact £ 
side of the circle from the contacts I, 2, 3, 


is placed on the opposite 


etc., and therefore may be taken by one 
not familiar with such apparatus as sim- 
ply a support for the end of the lever L. 
If the switch was manufactured by any 
fairly good concern, such a mistake could 
not very well be made, as there would be 
the proper number of binding posts into 
which to fasten the wires, and these would 
be properly marked. 


A A A 


Letters from Practical Men. 


Freak Inventions. 


Editor American Machinist: 

That freak steam engine described in 
your last issue I have no doubt interested 
many of your readers as it did me. I 


could help thinking in connection 
with it of the many freak steam engines 
and other inventions that I have known 
at one time and another. 

I first began to know something about 
the inside of a machine shop in the north- 
ern part of the State of New York, and at 
the time when the operation of denuding 
the land of its forest growth was in full 
blast. Only a year or two ago I visited 
that region again and saw some of the 
deplorable effects of the blast. The only 
of the region at the 
time I speak of were lumber and iron, 
with, of some farming. 
mills and forges using only charcoal for 


not 


known industries 


course, Saw- 
fuel were on every stream, and ran day 
night. The only fuel in use even 
for the steamboats on Lake Champlain 
Our blacksmith had actually 
never used, or seen used, anything but 
There seemed to be 
a premium on the destruction of every- 
Down by 
the lake there was a planing mill for 
which our shop used to do all the repairs. 
Once, when the engine that drove the 
mill was being overhauled, our superin- 
tendent took the responsibility of putting 
ona Forcat cut-off, because the engine had 
considerably more power than was re- 
quired and he knew that the steam econ- 
omy would be improved. The Forcat 
cut-off, as I suppose everybody knows, 
is simply a plate riding on the top of the 
main valve, and it is shifted at each stroke 


and 
Was wood. 
charcoal for his fire. 


thing in the shape of wood. 
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of the valve by fetching up against the end 
of the chest and stopping while the valve 
moves still further along. The valve, in 
the nature of things, has to cut off always 
before the half stroke of the piston, and 
I think in this case it was made to cut 
off at one-quarter stroke. Well, when 
the engine started up, the cut-off worked 
all right and the engine still had power 
enough, but the cut-off was only used a 


single day. The only objection to it was 


that the engine could not use steam 
enough. The shavings made by the 
planer were burned under the boiler, as 
many as possible, and what were not 


burned had to be carted away and used 
for filling in the docks along the lake 
front. Why, it would have taken an extra 
team of horses to keep that cut-off going. 

The forges of the region made blooms 
of charcoal iron, which were shipped as 
They 


seemed at the time I speak of to be all 


fast as made to other regions. 
built, and they required few repairs, so 
that the work of the shop was almost en- 
tirely the making of saw-mill machinery. 
The big circular saw had not yet come 
into use, and all the sawing was by verti- 


cal reciprocating saws. The logs were 
much larger than are now seen. They 


were first slabbed by a muley saw, which 
was a stiff single saw, run without a 
“gate,” and then the log was laid on one 
of its sawed sides and run through a gate 
of saws, which cut it all up into boards 
at a single operation. These gates, with 
their full complement of saws, were very 
heavy, and it took a great deal of power 
to drive them, but there was never any 
lack of power where they were used. 
Although the saw-mills that we had to 
do with were driven by water, either on 
the Saranac or the Ausable rivers, a fel- 
low in the shop got an idea for a steam 
saw-mill, and he went to work and made 
a model of his invention, and that was the 
first real live freak engine that I ever had 
anything to do with. The great idea of 
the invention was to get rid of the crank 
shaft and connecting rod, or ‘“pitman,” 
as they used to call it, and have the cylin- 
der connected directly to the saw gate. 
The cylinder was placed directly over the 
gate, with the piston connected to the 
middle of it, and the engine valve was 
operated by a rocker, to give the reverse 
motion, and dogs connected with the gate 
to strike the rocker near the end of each 
stroke and reverse the valve. The dogs 
were made movable and adjustable on a 
bar, so that the stroke could be set longer 
or shorter, just like the stroke of an iron 


planer, and the adjustability of these dogs. 


constituted the real glory of the invention 
and the essential point upon which the 
inventor prided himself. The fact that 
whatever portion of the cylinder was not 
traversed by the stroke must still be filled 
with steam every time, did not seem to 
cut any figure, for in those days steam did 
not seem to cost anything. 

This saw-mill model was run and played 
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with and “blowed” about ior some time, 
and then Billy took it home, and some 
time after I asked him about it and he 
told me that he had put it in a cupboard 
where, among other things, there was a 
lot of chloride of lime, and this had been 
spilled all over it, and it was entirely 
ruined. I think now that it came to a 
timely rather than an untimely end. 

A year or two after this I knew of the 
construction of another engine that em 
bodied an “ingenious” idea which I have 
no doubt has been used in the same way 
more than once. I saw the engine com- 
plete and I know that it was run, but I 
motion. There was 


never saw it in 


double-acting vertical steam cylinder with 
the end of the piston sod connecting by a 
swinging rod to the center pin of a toggle 
joint, which, in its straight position, was 
horizontal and directly over the cylinder 
One end of the toggle joint was connected 
to a fixed plate and the other end to a hori- 
from this 


connecting rod 


zontally sliding crosshead, and 


crosshead there was a 
hitched to a crank in the regular way. As 
the toggle joint was straight when the 
piston was in the middle of its stroke, the 
crosshead was drawn back when the piston 
went to either end of the cylinder, and the 
revolutions for each 


There 


crank made two 
double stroke of the piston. 


a little shaft geared to the main shaft and 


was 


running at half the speed, to carry an 
It must 
have been a “dismal admiration” to see 


eccentric for operating the valve. 


that piston shoot over the middle of its 
stroke, with full steam on and no resis- 
tance, as the toggle joint passed its center 
line, and I have always been sorry that I 
did not see it go. 

Another freak engine that I saw in a 
shop in Chester, Pa., in 1875, and which 
was illustrated and described in the papers 
of that time or a little earlier, was that one 
where the only stationary and immovable 
thing about the engine was the crank shait 
—the two cylinders and everything per- 
taining to them being mounted in the 
fly-wheel and being carried around with 
it. This engine would run, and run well, 
and do work; but what kind of a night- 
mare could have possessed the man when 
he conceived the idea, and what kind of 
practical ideas could have sustained him 
in the building of it? 

And now they have just launched in 
France that Bazin roller steamship that 
is to make sixty miles an hour—or less— 
over the sea and to revolutionize maritime 
practice. Well, I saw that years ago, too. 
One of those things was built and tried on 
the Upper Hudson in 1857. There were 
four drums, about eight feet in diameter 
and four feet wide, connected to and sus- 
taining a flat platform that carried a smal! 
engine and boiler. The arrangement, of 
course, was not as elaborately carried out 
as this thing of Bazin’s, but a little of 
some things goes a long way, and those 
who had to do with that thing were soon 
completely satisfied that there was nothing 
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in it. Bazin will probably have to knock 
the cipher off his sixty, and the stock- 
holders will get ciphers, or minus quanti- 
ties, for dividends. 

TECUMSEH SWIFT. 
A +. 
Tools for Cutting Steel. 
Editor American Machinist: 

The of that tool shown in 
last paper struck I have 
kind of thing before, but never quite so 
bad. I do think that tool is 
ground to the right The 
should be beveled back more, so that the 


nose your 


me. seen that 


not the 
angle top 
cutting edge would be a sharper shape, 
or more acute, | I ought to say. 
I never saw any steel that I should think 


supp¢ SE 


well to cut with such a blunt 
It is likely, too, that the tool 
bette: 


it would be 
shaped tool 
would stand 
lathe 
thing is to get out as many screws as pos 
sible, the tool is not 
kept quite so good-looking all the while 


As to the ability of the 


if the speed of the 


was slower; but I suppose the first 


even if the edge of 
stand a 


tool to 


more acute angle, it seems to speak for 
itself on that point 
MORRIS FULTON 
Philadelphia 
A A 7 


Efficiency of the Hydraulic Ram. 
Editor American Machinist: 

In your issue of July oth Mr. C. P 
Paulding calls attention to the fact that it 
that 


machine should state the efficiency of the 


is desirable reports of tests of any 
machine, so that its performance may be 


compared with other machines of the 
same class. 

I would like to draw attention to the 
case of the hydraulic ram, where there 
may seem to be some doubt as to just 
how the efficiency is to be calculated. The 
efficiency is often stated to be equal to 
gh 
O i 
livered, O : 
H = height 
h = height of delivery above supply. If 


where ¢ quantity of water de- 


quantity of water wasted, 


of supply above ram, and 


we were to determine the efficiency of the 
ram itself without taking into considera- 
tion the losses due to friction in the sup- 
ply and delivery pipes, we might measure 
the head of the supply and delivery by 
means of gages placed at the level of the 
ram. Then the energy of the 
livered to the ram is (0+ q) H, and the 
work done is g h', h' being the height of 


water de- 


the delivery above ram. The efficiency 


' g fh ) 
s theft : 
(4 GJ H 


Will some of your readers give their 
opinion as to which is the correct ex- 
pression for the efficiency? 

R. E. CHANDLER. 

Ithaca, N. Y. 

a A A 
Shade Lines. 
Editor American Machinist: 

In your issue for June 11th Mr. Tecum- 

seh Swift complains of shade lines on 
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working drawings. The utility of shade 
lines in determining configuration, 1. e 
depressions or elevations, as well as their 
ornamental character, makes them neces- 
sary. 

I have a couple of suggestions to make: 
First—Let it be understood that the shade 
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i ips b 
SHADE LINES 
Fig. 2 . 
SHADE LINES 


boundary 


light, 


line is always exterior to the 
line, and then, whether heavy or 
the workman will always know where to 


have drawn Fig. 1 in this 


Make the 
terior to the figure and clear from it, as 


measure. I 


way. Second shade line ex 


in Fig. 2. This would sometimes involve 
a little extra labor, but I really think the 
drawing would be improved and all doubts 
removed. 

R. D. O. SMITH 
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Balancing Cylinders. 

Editor Machinist: 
I note an inquiry about balancing cylin- 
The 


such as long 


American 


ders for high speeds. following 
works well in many cases, 
armatures, etc.: 

Where it is possible to mount them in 
bearings not too rigid, but allowing of 
if they are revolved at first 
rather slowly, and a piece of chalk held 
close to the shaft, first at one end and then 


some spring, 


at the other, the heavy side, of course, will 
swing out, and the chalk will make a mark 
on that When the 
brought to a standstill, it will be seen that 
the chalk marks do not usually stand ona 
line parallel with the axis of the shaft. 
Not infrequently they will be nearly or 
points. 


side. cylinder is 


quite at diametrically opposite 
After placing some balance on each end 
of the cylinder temporarily, it should be 
revolved again, and if it runs out, correct 
it as before, repeating the same operation, 
until the cylinder can be run at the re- 
quired speed without vibration. 
J. G. KINGSBURY. 
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Designing Chain Sprocket Wheels. 
Editor American Machinist: 

There are two forms of sprockets that 
are extensively used the saw-mills of 
Wisconsin and Michigan 
that I did not mention in my 
“American Ma 


and, I presume, 
elsewhere- 
letter published in the 
chinist” of August 27th 

In Fig. 1 I have shown 


used in sawdust and refuse conveyors 


a kind of chain 


Designing sprockets for this chain has been 


something of a stumbling block, and I 
know of one instance where the faulty 
proportions of the wheel was an expensiv: 
blunder The first thing to be done ; to 
esigz the h lete ie its elements 
: ' 
eady id We WW issume the 
cl nt » her F xX 2 ch r 
W s \ Fig I The 
d st r t rivet 9 
che id is oe ty. and ‘ 
Stal ¢ Pp qaete * { 
diameter the wl ( ging tl 
il nl the 1 ts t t] < ) 
bar A w fect tl the rcket 
) using wider or we W lo 
i n tl ugh t a nee betw ] 
ets rema $ { t ie ob} t W 
is to lay the | roune 1 the or 
1 regular poly l etch in the wheel 
to suit In tl ( ew issume a wheel 
eve eet] I ce es connecting the 
ent tl ivet \ orm a reguiar 
eptag We find the reu h- 
' ‘ 
Gabacanageenne — 
—— —— 7 = = 
| i 
| | 
| 
| 
| |? 
A 
| | | 
| | 
| 
| | 
—- STS 
J Vv 
| m 
Fig. J 
ing c rcle B, alculated irom a table of 
elements of polygons, 20.743 inches o1 


2034 inches diameter. This is laid off into 
seven equal parts, and then proceed to 
lay down the chain—two or three links are 
enough. Draw through these points lines 
ab,cdandef; 


the sides of the 


they are center lines of 
At their intersex 
ind 
tangent thereto draw lines as g h and j k 


Now rossbar A, 


nearest side 2 inches from the rivet center, 


links 
tion draw circles 2 inches in diameter, 


draw in the « with its 
and strike circle D through the inner cor 
This circle D is the 


shell of 


ners of the cross-bar 


outside circle of the cylindrical 


the sprocket wheel. We can now deter 


mine the form of tooth as shown at / 

The sides of the tooth are evidently planes 
having the same angle, with the tangent 
at that point that the side-bar has; but the 
plane surface extends only to the center of 
the bar, as to e f, etc. From that point 


the tooth surface must be cylindrical, with 








S8S0-28 


a radius at least no greater than / m, Fig. 1. 
I have been in the habit of using one-half 
this length. Draw circle E through 
corner of the cross-bar, as shown in Fig. 
2; also circle G midway between F and D. 
This might be termed the “pitch circle,” 
although it is of no value except as a con- 
struction line in drawing in more than one 
tooth. The base of the tooth is broad 
enough, so that the tooth does not come 
to a sharp edge; o and » are arcs forming 
the faces of the tooth, p r is the center line 
of the tooth, and s ¢t is a construction line 
upon which the center of arc n is located. 
If the graphic method is used, the circle 
c is drawn, and divide by radial lines 1, 2, 
3. 4 §, 9, 7, 
laying out this wheel I used the graphic 


as previously described. In 


Fig. 2 


method, and found the rivet circle B to be 
20 f¥ inches diameter, and this was on a 
scale one-fourth size. 

In Fig. 3 I have shown a “log-haul- 
up” sprocket with inserted teeth. The 
elements are found in the same way as 
described for cable chain wheels. This 
chain is usually made with block links 
about 5 or 6 inches center to center of 
rivets, and from bar iron about 14 x2 
inches, the sides being, say, % x 2 inches. 
The outer circle ¢ is drawn and divided, 
as in this case, into five equal parts. The 
line 5 is produced to some point a, and 
the parallel lines bc,de,fg and hi are 
drawn in according to the figures given, 
it being assumed that the distance, center 
to center, of rivets in the block is 5 inches 
and in the side links 7% inches. When 
d ¢ intersects gh, with O as a center, strike 
circle B; it is the rivet circle. The inter- 
section of the lines bc and de with this 
circle determines the location of the links 
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F, while the lines fg and hi determine 
the location of blocks E. The circle is 
divided into ten parts of alternately 7% 
inches and 5 inches. The dotted circles, 
as r and s, with diameters equal to the 
width of the side links, are drawn, as 
shown, also concentric with the smaller 
circles, as ¢ and u, with diameters equal 
to the depth of the blocks. The sides of 
the sprocket are then drawn in tangent 
to these circles, as shown at x. Then 
tooth G is sketched in, and the pockets / 
with the bolt holes H. It will be noticed 
that the teeth are not in the centers of the 
sides of the sprocket wheel, a fact that 
must not be forgotten when the wheel is 
placed in its position in the mill. 
A. L. BOWEN. 
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The Front Wheels of Motor Vehicles. 
Referring to the discussion between 
Mr. Charles R. Pratt and T. H. Miller, 
on the “Front Wheels of Motor Carri- 
ages,” Mr. Pratt informs us that on August 
17th he sent to us a letter modifying his 
communication printed in our issue of 
August 27th. This letter was for some 
reason not received, but in justice to Mr. 
Pratt we print below a copy of it: 
Editor American Machinist: 

Will you kindly strike out the last para- 
graph of my letter of August 7th (the re- 
ply to Mr. T. H. Miller), beginning “His 
comparison of motor vehicles to traction 
engines,” etc., and in place of it insert, 
viz.: 

It should however be stated, in fairness 
to Mr. Miller, that the reactive effect of 
the torsional moment on the body of the 
vehicle does tend to raise the front wheels 
when the rear wheels are the drivers; but 
to show how little this is in the case of 
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motor vehicles not acting as traction en- 
gines, take the bicycle for an example: 
Assume a 42-inch wheel base, a 68 gear 
and a 7-inch crank—favorable conditions 
for Mr. Miller—a 150-pound rider, a 30- 
pound wheel, and one-third the total 
weight, or 60 pounds, on the front wheel 
to be lifted by “a sudden application of 
considerable power through the pedals.” 
Eliminating sprocket complications, and 
placing the 7-inch crank directly on the 
shaft of a 68-inch wheel and pointing 
horizontally forward, gives a leverage of 
7 into 42 from the wheelman’s foot to the 
front wheel, where 60 pounds is to be 
raised against a 6 to I leverage, or by 
360 pounds pressure at the crank pedal. 
This condition is in itself impossible; 
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Fig. 3 


but as the upward movement of the front 
wheel is only possible by the reactive tor- 
sional moment acting against the inertia 
of the mass with an acceleration suffi- 
cient to overcome the load, it would re- 
quire several times the 360 pounds pres- 
sure above noted to accomplish the re- 
sult in question. 

Abnormal conditions of motor vehicles 
could be conceived that would make rear 
driving wheels lift the front wheels, as 
Mr. Miller states, and constructive con- 
veniences might make them advisable in 
any case. 

CHAS. R. PRATT. 
A A ” 

Spain has decided to purchase in Scot- 
land an ironclad of 10,500 tons and a 
cruiser of 6,500 tons, costing, respec- 
tively, £750,000 ($3,750,000) and £315,000 
($1,575,000), and two torpedo catches. 
She has also decided to place an order 
in England for a cruiser of 1,500 tons. 
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The Effect, Upon the Diagrams, of 
Long Pipe Connections for Steam 
Engine Indicators.* 


BY W. F. M. GOSS, LAFAYETTE, IND. 


All experiments were made in connec- 
tion with a 734-inch by 15-inch Buckeye 
engine. The power of this engine was 
absorbed by an automatic friction brake, 
by means of which a very constant load 
was obtained. The head end of the en- 
gine cylinder was tapped with two holes 
(a and b, Fig. 1), both in the same cross 
section, and hence equally exposed to the 
of the steam in this end of the 
cylinder. One of these holes (a) was made 
to serve for the indicator A, the cock of 
which was placed as close to the cylinder 
as possible. The hole 6 was made to re- 
ceive one end of a U-shaped pipe, the 
other end of which entered a coupling 
fixed in the angle-plate c. The cock of a 
second indicator, B, was screwed to this 
coupling. A single system of levers sup- 
plied the drum motion for both indicators. 
The closely-connected indicator, A, will 
hereafter be referred to as the ‘ 
indicator,” and the cards obtained from it 
as “cylinder-cards.” It is assumed that 
this indicator recorded the actual condi- 
tions of pressure existing in the cylinder. 
In like manner the indicator B wi!l be re- 
ferred to as the and 
cards obtained from it as “pipe-cards.”’ 
It is assumed that this indicator gave a 
record which, when compared with that 
given by the cylinder-indicator, demon 
strated the effect of the pipe. 


action 


‘cylinder- 


“pipe-indicator,” 


half-inch. 
A right-and-left coupling at d allowed the 
U-shaped section dfb to be removed at 
will and replaced by a similar section of 
different length. 
and 15 feet were used, length being meas- 
ured from the outside of the cylinder wall 
to the end of the coupling under the cock 
of the pipe-indicator. The pipe and fit- 
tings were covered first with a wrapping 


The pipe fittings were all 


Pipe lengths of 5, 10 


of asbestos board, next with three-eighths 
of an inch of hair felt, and finally with an 
outside wrapping of cloth. It is to be 
noted that the bend in the pipe at f is 
easy, and that there is a continual rise in 
the pipe in its course from the cylinder 
to the indicator. Both indicators 
always well warmed before cards were 
taken. A gage between the throttle and 
the valve box was useful as an aid in se- 
curing constant pressure within the lat- 
ter. In the tests herein described, how- 
ever, the boiler pressure was kept con- 
stant as nearly as possible, and the throt- 
tle was generally “full open.” 


were 


A pair of new Crosby indicators was 
set apart for this work, and while it will 
be shown that the value of the compari- 
sons which were undertaken de- 
pendent upon a high degree of individual 
accuracy in the indicators, these instru- 


is not 


*Abstract of Paper presented at the St. Louis 
meeting of the American Society of Mechanical 
Engineers. 
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ments, when calibrated under steam, gave 
results which were nearly identical. 

The results, which are presented in the 
form of diagrams (Fig. 2, 3, 4, etc.), were 
obtained in the following manner: 

The engine having been run for a con- 
siderable period, and the desired condi- 
tions as to pressure, speed and cut-off 
having been obtained, cards were taken 


























simultaneously from the cylinder- and the 
pipe-indicator. Two pairs of cards (i. e., 
two from cylinder and two from pipe) 
were thus taken as rapidly as convenient, 
after which the position of the indicators 
was reversed, and the work repeated. 
There were thus obtained four cylinder- 
cards and four pipe-cards, one-half of 
each set having been made by one of the 
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indicators, and one-half by the other 
Next; by the use of closely-drawn ordin- 
ates the eight cylinder-cards were aver 
aged and combined in the form of a single 
card, and the eight pipe-cards were in the 
same way combined to form a single pipe- 
card. The two typical cards thus ob- 
as in Fig. 2, 
This pro- 


cess was repeated for each of the several 


tained, superimposed con- 


stituted the record of the test. 


conditions under which tests were made 
It is proper to add that the accuracy of the 
indicators used, and the constancy of the 
maintained, were 
make each card almost, if not quite, the 
exact duplicate of the representative of 
its set. 


conditions such as to 


DIFFERENT 


The by the use of 
pipes between the indicator and the en- 


LENGTHS OF PIP! 


effects produced 
gine cylinder, of five, ten and fifteen feet 


in length, are shown in Figs. 2, 3 and 4, 


respectively, the speed, steam pressure 
and cut-off being constant. As noted 
upon the figures, the full outline repre- 


sents the cylinder-card, and the dotted 
outline the pipe card 
that, 


the form of 


the 
cylinder-cards 


It would under 


ditions state d, 


seem con 
in the figures referred to should be nearly 


the same, whereas the figures show them 


to vary considerably. It will be well to 
omit, for the present, all discussion con- 
the 


to accept 


causes of these differences, 


the 
as representing the true conditions 


cerning 


and cylinder-card in each 
case 
within the cylinder. 

By reference first to Fig. 2, it will be 
seen that the effect of a five-foot pipe is 
to make the indicator attached to it a little 
tardy in its action. Thus, during exhaust, 
when for a considerable interval of time 


the change of pressure to be recorded is 


slight, the lines from the two indicators 
agree; but during the compression which 
follows, the loss of sensitiveness in the 
pipe-indicator is made evident by its giv- 
ing a line which falls below the corre- 
sponding line traced by the cylinder-in- 


during admission 


there is an approximate agreement, while 


dicator. Similarly, 
during the expansion which follows, the 
lagging of the pipe-indicator results in a 
line which is higher than the expansion 
line given by the cylinder-indicator. As 
a result of this lagging in the action of 
the pipe-indicator, its card is in error in 
the location and curvature of the expan- 
sion and compression curves; also in the 
location of the events of the stroke, and 
The speed 
at which these errors are shown to occur 
is moderate and the 
length of pipe attached to the indicator 


in the area which it presents. 
(200 revolutions), 


is not greater than is often used. 

The general effect of a ten-foot length 
of pipe (Fig. 3) is the same with that of 
the shorter length, but the lagging action 
due to the pipe is more pronounced, and 
all errors are proportionately greater. In 
this case, also, the admission and exhaust 
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lines fail to agree, the total range of pres- 
sure recorded upon the cards being less 
than the range existing in the cylinder. 

A still further addition to the length of 
the pipe brings changes (Fig. 4) into the 
form of the pipe-card diagram which, 
while entirely in harmony with those al- 
ready discussed, are of such magnitude 
that the form of the card loses some of its 
The 


lower, 


admission 
the 


characteristic features. 


and lines are and 


expansion 
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exhaust line is higher, than are the corres- 
ponding lines for the true card. Refer- 
ence to Table I will show that while cards 
from pipes of five and ten feet in length 
present an area greater than that of the 
true card, the card in question (Fig. 4) 
from a fifteen-foot length of pipe makes 
the area less. 

A comparison of the pipe-cards Figs. 
2, 3 and 4 makes it evident that a pipe of 
suitable length would result in a diagram 
somewhat similar in form to that shown by 
Fig. 5; a pipe still longer would give a 
card which would be represented by a 
single line, as AB, Fig. 5. 

Various numerical 
2, 3 and 4 are exhibited in Table I. 

It is true that the lengths of some of the 
pipes experimented with are excessive as 


results from Figs. 


compared with those commonly used for 
the connection of indicators, but this fact 
does not deprive the results of their sig- 
nificance. If pipes of fifteen, ten and five 
feet in-length will produce the effects 
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shown by Figs. 4, 3 and 2, respectively, it 
is but reasonable to suppose that pipes of 
less than five feet in length will produce 
some effect. And, since the effect of a 
five-foot pipe is considerable, this length 
must be greatly reduced before the effect 
ceases to be measurable. 

It will be shown later that differences 
of speed have less effect than would be 
supposed in modifying the form of the 
pipe-card; that, even with a speed as low 
as 100 revolutions per minute, the effect 
of the pipe is strikingly apparent. It will 
be shown, also, that the point of cut-off 
chosen for the whole series now under 
consideration (Figs. 2, 3 and 4) is not 
especially favorable for showing the modi- 
fying effect of the pipe. These considera- 
tions, together with the fact that indicator- 
pipes of three and four feet in length are 








Fig. 6 100 REVOLUTIONS PER MINUTE 


PER MINUTE 


200 REVOLUTIONS 


Fig. 7 





Fig. 8. 250 REVOLUTIONS PER MINUTE 
not uncommon, all serve to emphasize the 
practical value of the effects noted. 
THE FORM OF THE CYLINDER-DIAGRAMS. 

It may be well at this point to consider 
the causes tending to change the form of 
the cylinder-diagrams as they appear in 
the different figures (Figs. 2, 3 and 4), 
and to consider the evidence which 
justifies their acceptance as true diagrams. 
A study of the diagrams and data will 
make it evident that the differences are 
due wholly to a change in the length of 
the pipe. This single change, however, 
introduces an incidental change (1) in the 
clearance, (2) in the extent of surface ex- 
posed to the action of the steam, and (3) 
in the velocity of flow in and out of the 
pipe at the point of its connection with 
the cylinder. 

The effect produced by the several pipes 
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upon the clearance of the engine, is given 
below: 


Cylinder and port clearance, per cent. of pis- 


ton displacement........ ee eee 4 
Clearance due to 5 foot pipe, per cent. of 

piston displacement. ......cccccs-cesceves 
Clearance due to 1o-foot pipe, per cent, of 

piston displacement............ ae 14 


Clearance due to 15-foot pipe, per cent. of 
piston displacement Saas 

Total clearance with 5-foot pipe in place, 
per cent, of piston displacement eoee 

Total clearance with ro-foot pipe in place, 
per cent, of piston displacement 

Total clearance with 15-foot pipe in place, 
per cent. of piston displacement....... 


The area of surface bounding the cle: 


I! 


r- 


ance space was affected by the pipes as 
follows: 


Surface bounding clearance space, no 
pipe attached ee ee I 
Surface bounding clearance space, 
when 5-foot pipe was in place 
Surface bounding clearance space, 
when 10-foot pipe was in place.... 366.1 
Surface bounding clearance space, 
when 15-foot pipe was in place.... 48¢ 


1.4 8q. in. 


Increased clearance would lower the 
pressure at the end of compression, and 
would change the curvature of the com- 
pression line; but it would not make the 
compression line as it appears in Fig 4. 

The larger exposed surface would in- 
crease the effect due to the interchange 


of heat between the steam and the walls 
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Fig. 11. 


inclosing it. If it be assumed that, dur- 
ing the early stages of compression, this 
interchange results in re-evaporation, and 
during the later stages in condensation, 
the sum total of the effect would be in 
line with that recorded. Such an assump- 
tion is reasonable, and such an action may 
in part account for the change under dis- 
cussion, but it is not likely that the extent 
of this action is so great as the indicator 
has recorded. 

By far the most active agent tending 
to reduce the curved compression line of 
Fig. 2 to the straight line of Fig. 4 is that 
of motion due to the flow of steam in and 
out of the mouth of the pipe. Thus, when 
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compression begins in the cylinder, the 
pressure at the end of the pipe is greater 


than that in the cylinder (see Fig. 4), and 


steam must flow from the pipe to the 
cylinder. This current of steam entering 
the cylinder just when the mixture of 


steam and water already there is under- 
the 
helps to augment the cylinder pressure, 
and to the 


pression line higher than it would other- 


going early stages of compression, 


carry the early part of com 


wise go. As the process Oo! compression 
goes on, the current in the pipe is re 
versed, and the cylinder supplies steam 


to the pipe, thus causing the curve for this 
portion of the event to fall lower than it 


otherwise would Increased curvature 


during the early and diminished 


Stages 


curvature during the later stages result 


in a line which is approximately straight 
4). 
Similar 


(Fig 
reasoning will account for the 
rapid drop in pressure after cut-off (cyl- 
At the instant of cut- 
off the cylinder is supplying steam to the 
pipe 
energy of the steam causes it to pile up in 
the pipe; 
this 
the 


expansion to hold a higher pressure than 


inder card, Fig. 4) 
The flow is rapid, and the kineti 
and although as the stroke ad 


de 


pipe continues throughout 


vances pressure 1S constantly 


creasing, 


cylinder. 
the 


that contained by the 

It is that pressure is not 
the the pipe, 
except for points indicated by the cross 
(Fig 4) 
and that the difference of pressure shown 


oby 1Ous 


same at the two ends of 


ing of the lines, as at a, b and c 
at other points is quite sufficient to ac 
count for the pronounced change in th 
cylinder-diagram when pipes of different 
lengths are used. The existence of these 
the form of the cylindet 
affect the 


results which this paper is designed to 


differences 1 


diagram 


does not in any way 


present. All cylinder-cards may be ac 
cepted as true, and the fact that they are 
not all alike does not diminish their value, 
but rather emphasizes the importance of 
this whole subject. 
THE EFFECT OF THE PIPE AT 
FERENT SPEEDS. 
The effects thus far discussed are those 


DIF- 


recorded for a constant speed of 200 revo 
In 


what extent changes of speed will modify 


lutions per minute. considering to 


these results, reference should be made to 


Figs. 6, 7 and 8, which give a series of re- 
sults for which all conditions were con 


stant except that of speed. Numerical 
comparisons may be made from Table I. 
It will be seen that increase of speed pro- 
the the 


pipe-diagrams which, in kind, are similar 


duces modifications in form of 
to those produced at constant speed by 
increasing the length of the pipe; but 
For 


not ex 


ample, increasing the speed from 100 to 


these changes are great. 


200 revolutions per minute (Figs. 6 and 
7) produces less change than increasing 
the length of the pipe from five to ten 
and 3). The fact that an en- 


gine runs slowly, therefore, does not seem 


feet ( Figs 2 
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to justify the use of an indicator at the 


end of a considerable length of pipe. Slow 
cannot be 


running reduces the error; it 


depended upon to eliminate it entirely 


THE EFFECT OF THE PIPE AT DII 


FERENT CUT-OFPFS. 


The relative effect of the pipe at different 


cut-offs, other conditions being constant, 
is shown by Figs. 9, 10 and 11, and numer 
ically by Table 1. It will be seen that the 


differences of pressure recorded during 


expansion by the two indicators (pipe and 
cylinder) are approximately the same for 
all cut-offs; but the relative effect of these 
differences upon the area of the diagram is 
smallest, o1 
shortest, fact that in 
Fig. 11 the 


rises while that of the cylinder-card dé 


most pronounced upon the 
The 


steam line on 


cut-off card 


the pipe-card 


clines, constitutes a good illustration of 
the slowness with which the pressure in 
the pipe responds to that in the cylinder 


Comparisons have been made from tests 














more pronounced as the speed of the 
gine is increased 

5. Modifications in the form of the d 
gram resulting from the presence of a pip 
are proportionately greater for short cut 
off cards than for those of longer cut-off, 
other tl ings being ¢ jual 

6. Event the stroke (cut-off, releas 
beginning ort co pression) are recorded, 
by an indicat tac dtoa pip lat 
t il the i¢ l e oO the events 
i! tiie \ cit 

7. As reco d by ndicator attached 
to a pipe p ( ad e the greater 
part of expansion are higher, and during 
compression al wer, than the actual 
pressures existing in the cylinder 

Ss Phe rea OF < gran made by 

( tt ] dto pipe may be greatet! 

or less than the area of the true card, de 
pending upon the length of the pipe; for 
lengths such as are rdinarily used, the 
area of the pipe-cards will be greater than 
that of the true cards 


run under still other conditions, and all 9. Within limits, the indicated power o 
conclusions thus reached have been con the engine is increased by increasing the 
sistent with those presented length of the indicator pipe 
TABLE I 
; p STEAM 
. ; RESSURES CONSUMPTION 
= APPAREN1 EXCESS OR DEFICIENCY SHOWN BY PIPI PER HORS! 
= CUT-OFI DIAGRAM POWER PER 
T. EXCESS HouR. EX 
e SHOWN BY CESS OR 
a | PIPE DIA At the DEFICIENCY 
s GRAM At Cut-off At Release Beginning of M.E. P nheccng dh 
3 Compressior BY PIPE DIA 
¥ S GRAM 
Als S a = q " 
eK “| @ a. . a. > o. °. a. - ea. 
I I I I 
+ } . ; i 
4 I 4 I . ; I ) ; 
4 4 16 ¢ 1.1 ‘ 1 
7 7 7 4.5 I 4 I 
> 4 I ‘ 
“+ 4 S 7 it 4 
I 7 4 I 1 4 4 1 
) 11 ¢ I 1 I 1.4 4 
All percentage values are based on results from cylinder-diagrams. | example, in test No. 4 
the pressure at cut-off shown by pipe-card is 2 per cent. in excess of that showr y the cylinder or 
true card ; the pressure at release by the pipe-card is 3.7 per cent. less than by the true card; the 
pressure at the beginning of compression by the pipe-card is 6 per cent. greater than by the true card 
and the mean effective pressure by the pipe-card is 8.8 per cent. greater than by the true card 
The following conclusions constitute a 10. Conclusions concerning the chat 
summary of the data already presented: acter of the expansion or compression 


1. tt an 
to give a true record of the varying pres- 


indicator is to be relied upon 


sures and volumes within an engine cy] 


inder, its connection therewith must be 
direct and very short 

2. Any pipe connection between an in- 
dicator and an engine cylinder is likely to 
affect 


ordinary conditions of speed and pressure, 


the action of the indicator; under 
a very short length of pipe may produce 
a measurable effect in the diagram, and a 
length of three feet or more may be suffi 
cient to render the cards valueless except 
for rough or approximate work. 

3. In general, the effect of the pipe is to 
retard the pencil action of the indicator 
attached to it 

4. Other the 
effects produced by a pipe between an in 


conditions being equal, 


dicator and an engine cylinder become 


curves, or concerning changes in the qual 


ity of the mixture in the cylinder during 


expansion or compression, are unreliab'e 


when based upon cards obtained from 
indicators attached to the cylinder through 
the medium of a pipe, even though the 


pipe is short 


The speed (200 revolutions per minute), 


the steam pressure (80 pounds) and the 
cut-off (approximately stroke) were 
constant for Figs. 2, 3 and 4 

The steam pressure (80 pounds), the 
length of pipe (10 feet) and the cut-off 
(approximately 14 stroke) were constant 
for Figs. 6, 7 and 8 


The cut-off as given above is approxi 


mate. The steam pressure (80 pounds), 
the speed (200 revolutions per minute) 
and the length of pipe (10 feet) were con 
stant for Figs. 9, 10 and 11 
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The Function of the Inventor. 

Many ingenious but otherwise worthless 
inventions are constantly challenging our 
attention. They occupy a large share of 
the news of the day, and the people are 
successively interested in and excited over 
the promised wonders to be accomplished. 
We hear a great noise, we see a bright 
flash, and then there is silence and dark- 
ness. 

As to the things which are merely novel 
or ingenious, it is one thing to think up 
those things, even to the minute details 
of them, but it is quite another thing to 
deliberately and with great perseverance 
go to work and make them. Every in- 
ventor, when racking his brain for some 
device or arrangement to accomplish a 
given purpose, has all kinds of whirligigs 
and curlycues come through his head. 
Among the arrangements thought of, 
some are evidently absurd and impossible, 
some barely possible, some possible and 
practical but costly or complicated, some 
cheap and simple but otherwise less sat- 
isfactory, and so on, the devices in various 
shades of excellence thronging through 
his brain, and his supreme function is to 
make the best selection and application 
possible out of a host of possibilities sug- 
gested, and never to be carried away by 
the novelty, the ingenuity, or the compli- 
cation of a device, as so many evidently 


are, to their misfortune. 
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The inventor does not always, or per- 
haps even generally, deliberately set to 
work to devise something for a particular 
purpose. The true inventor’s mind works 
often automatically, and in spite of him 
keeps conjuring up new and untried and 
unheard-of possibilities. The things so 
brought up probably do not differ so much 
from those which are worked up with 
deliberate purpose. The ideas so born 
are probably bad, indifferent or good, the 
same as the others, and the work of selec- 
tion and approval is as imperative with the 
spontaneous inventions as with those 
which are born of persevering brain cud- 
geling. 

The world at large, and even many good 
mechanics, are quite apt to think much 
too highly of self-evident ingenuity. The 
highest ingenuity begets the most simple 
devices, and, so, often defeats itself so far 
as the securing of popular applause is 
concerned. Weasa people havea reputa- 
tion as inventors which we may hope to 
hold for long years to come; but it is not 
as ingenious inventors that we should be 
known. The supreme inventor is the suc- 
cessful inventor, and in his brain judgment 
has a more exalted seat than imagination. 


‘s. & @ 
Tokio Foundry Practice. 


It has been said, with what degree of 
justification we are not able to say, that 
the Japanese people have ideas of com- 
mercial honor somewhat different from 
our own, and that it is much more im- 
portant for those who have dealings with 
them to keep close watch of them than 
would be the case with the people of some 
other nations. 

However this may be, it seems at least 
true that this nation, which is so youthful 
as a manufacturing people, has already 
developed some degree of skill in those 
tricks which, however, are not wholly un- 
known in this country, and which are 
designed to pull wool over the eyes of 
inspectors. 

It seems, according to “Engineering,” 
that the Tokio City Council contracted 
with the Tokio Iron Foundry for a lot of 
cast-iron pipes. The Tokio Foundry 
people found themselves unable to deliver 
these pipes in anything like the quantities 
and at the time specified, and were 
granted an extension of time. Then, 
when the pipes began to be delivered, it 
was found that they were very defective; 
those not previously rejected for some 
obvious defect showing, under hydraulic 
test, that only about one in five were good 
and in accordance with the specifications. 
Instead of trying to improve their foun- 
dry methods, our Japanese friends be- 
thought them that it were far easier to 
fix the pressure gages on the testing ma- 
chines; so they “queered” these until by 
them the pipes stood the proper pressure, 
after which, emboldened by success, they 
re-marked and _ re-numbered rejected 
pipes and put them through the test suc- 








September 17, 1806. 


cessfully. All of which sounds remark- 
ably like some similar performances at 
Homestead; and one is strongly inclined 
to inquire if it is not just possible that 
some United States naval junior line offi- 
cers might have been employed during 
leave of absence as inspectors of pipe by 
the Tokio City Council. 
A A A 


Long and Short Connections to 
Indicators. 

The paper by Prof. Goss, of Purdue 
University, upon the effect of long pipe- 
connections upon indicator diagrams, will 
have special interest to our readers, as we 
have already given some attention to this 
interesting and important topic. In our 
issue of November 23, 1893, Mr. E. J. 
Willis gave an account of some experi- 
ments, from which it appeared that 
changes in the length and directness of 
piping to indicators made no appreciable 
difference in the diagrams produced. This 
provoked discussion which extended 
through the following year, and the con- 
sensus of opinion was that which com- 
mon sense must inevitably formulate, that 
an indicator will act somewhat differently 
with different connections, just as an en- 
gine will work differently with a different 
length of steam pipe. The present paper 
fully sustains the same conclusion, and it 
is proper to add that neither Mr. Willis 
nor this paper ever pretended to draw 
general conclusions from the experiments 
of Mr. Willis; they were given simply for 
what they might be worth, and showed 
conclusively that under the conditions 
clearly specified and shown by him, no 
appreciable difference in cards resulted 
as between the short and the longer con- 
nections. Outside the particular and exact 
conditions named, no claims were made, 
and other experiments with different con- 
ditions do not in the least invalidate those 
of Mr. Willis. 

- A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. — must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail, 


(164) “Inventor,” New Orleans, La., 
writes: The following statement comes to 
me from very high authority. “We never 
yet have known of a successful bearing 
where the rolls were not caged so as to be 
kept absolutely parallel with each other.” 
On the other hand, the proprietor of the 
finest machine works in this city assures 
me that he himself has p!aced, successfully, 
rollers not caged and operating under 
heavy pressure. Would you kindly give 
me the benefit of what you know on this 
subject? A.—We think it is customary to 
cage or in some way to guide the rollers 
so that they will remain in position paral- 
lel with the axis of the shaft, and we doubt 
if rollers would work satisfactorily with- 
out some such an arrangement, except in 
exceptional circumstances. Mr. Whitney, 
of the Whitney Manufacturing Company, 
Hartford, Conn., tells us, however, that in 
making roller bearings for bicycle wheels, 
they make the rollers of such a size that 
the spindle upon which they revolve can 




















September 17, 1896 


at the rollers 
this way, 
ynsiderable wear 


be shoved in, @ ¢., so t 


, i 
are rather tight. Arranged in 
the rollers would, until c 
had taken place at least, ho!d each other 
In proper position, and we think that in 
such cases no cage or guide is made use of 


(165) O. E. E., York, Neb., writes: I 
wish to corrugate chilled iron by an opera- 
tion analogous to planing, the corruga 
tions to be of V-section 1-16 to 1% 
pitch an have but 
rake, are to have eight or ten 
less) corrugati¢ cutting edges, a 
part of which will be filed away at an 
laterally—and operate in much 
manner as a screw-cutting die; that is, 
first tooth takes a broad, shallow cut, 
succeeding tooth going deeper, 
the last two or three being full 
give me any definite informati 


power required 


just 


1 
} 


inch 
oe 
(more or 
yns—or 
angle 
the sam« 
the 
each 
and only 
Can you 
as to the 

to remove chilled iron in 
this way? Surface to be ground true and 
clean before corrugating. A.—The above 
no doubt, refers to grooving chilled rolls 
for flour mills. The Pratt & Whitney 
Company showed at Cl machine 
for this purpose, which uses two tools, 
on each side of the roll. The cutting speed 
of this machine is given as 3 feet per min 
ute, and the countershaft has 22 x 4-inch 
pulleys running 80 revolutions per minute 
Applying the usual rules for belting, this 
pulley may transmit to the.machine 2! 
horse-power. Assuming that the friction 
of the machine may reduce the power de 
livered to the cutting to 2 horse 
power, we have for the force capable of 
being exerted on the two tools, 
22,000 pounds, or 11,000 pounds upon each 
tool It does not follow that these tools 
actually bear that load, however, since the 
belt may, and probably does, find its 
heaviest pull at the moment of reversal of 
the platen movement, the return stroke 
being at the rate of 40 feet per minute. 

1 


(166) “Ulster,” Chicago, asks: 1. If I 
have an iron bottle holding one cubic foot 
of air at 1,500 pounds gage pressure, what 
horse-power can I get if I allow this air 
to expand to atmospheric pressure in one 
minute, the temperature being kept con- 
stant, and what would be the mean air 
pressure? A.—It would be impossible 
practically to fulfill the above conditions, 
but we can the theoretical result. 
Calling one atmosphere 15 pounds, a gage 
pressure of 1,500 pounds would be an ab- 
solute pressure of 101 atmospheres. For 
convenience we assume that we have 100 
atmospheres, 1 that the air is contained 


and 





1cago a 


one 


tools 


give 


in a cubical vessel measuring one foot 
each way. If the vessel is elongated to 100 
feet total length, and one side of the 


original cube is transformed into an air 
tight piston moving without friction, then 
if this piston is driven by the expanding 
air 99 feet, the original temperature being 
maintained all the way, the mean air pres- 


sure for the stroke will be 54.75 pounds 
The work done will then be 12” & 12” > 
54 75 pounds x go teet 780,51¢ toot 
pounds and 780,516 — 33,000 23.65 
horse-power. 2. If I took this same air 


and expanded it pounds, gage, 
through a_ reducing valve, keeping the 
temperature constant, and then used this 
air in one minute in engine cutting 
at one-third stroke, what horse-power 
would I get? A.—We would have, 
gin with, 20 cubic feet of air or 5 


an 


atmos 


pheres : 100 atmospheres ::1 cubic foot 

20 cubic feet. Now, if we had a regular 
engine or motor with cylinder 6 inches 
diameter and 1 foot stroke at 153 revolu 
tions per minute, or 306 feet piston speed, 


it would use, saying nothing about clear 
ance or leakage, almost exactly 20 cubic 


feet per minute when cutting off, as pro 
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third strol 


144 


mean effective pressure for air 


posed, at on 62 X .7854 > 
( 


20.02 cubic ieet he 


t 60 pounds 


300 — 3) 





gage pressure, cut off at one-third stroke 
and expanding adiabatically, is 32.13 
pound The power developed then wil 
be: 62 7854 2.12 200 33,000 
8.42 horse-power iy this sl d | 
deducted, say, 10 p ent the frictio 
of the engine: 8.42— .842 = 7.578, an 
rom th S 0 T 5S per;r rT «¢ 
and leakage: 9.<98 — 1 & ili Sicieaites 
g 7.57% So4 5 ors 
pows vhich is about what wou!'d bi 
practically 1 zed unde é ditions 
given 2 Arether - raeeda viv 
n Table VI, R i p \ir 
or adiabat hone xpansion? 


writes: We have an en with cylinder 
»0 inches d amet 1 1D hes tro 
hoisting coal up a plane which has an 
iclination 32 degrees from the hor 
: | | Sante Co watt 
zontal. 7 eng t has a fly-wh« 
12 feet diameter and weighing 4 tons, and 
on this shaft there is also a pinion 30 inches 


1 gear on the drum 
Che drum is 7 feet 


/ 


into 


diameter, working 
shait 9 feet diameter 


| ¢ 1 é : ‘ee 
diameter. The engine runs continuously; 
the load is started on 


a level track by a 


friction clutch and with the engine running 
slow, and when the cline is reached the 
throttle is opened. The steam pressure 
is 100 pounds, and the total load to be 
hoisted is 4 tons \ sketch of the valve 
and the valve seat of the engin give! 

The engine does not do the work that it 
should with the dimensions given, and 
under the existing conditions; is the valv 
at fault, and if so, what change should be 
made in it? A.—The valve is all right 
and no change in it could make more tha 

a very slight improvement. It is not ap 


ne is not more thar 
irk. There must be 
does not appear in 


parent why the eng 
sufficient for the w 
something wrong that 
the particulars giver \ssuming that the 
engine runs at 50 revolutions per minute, 
and with a mean effective pressure of 80 
pounds, the power developed will be 20? 


7854 So < 6 <0 33,000 228 18 
horse-power, and if we deduct 25 per cent 
we will still have 228.48 — 57.12 151.36 
horse-power The revolutions of the 
drum will be 108 30 50 : 133. The 
spec d of the cable w then be 7 3.1410 
K 135 305.43 feet per minute, or less 
than 4 miles per hour, the speed at which 


amancan walk. The ratio of the vertical 
rise of the incline to the length traversed 
and, inverse ly, the ratio of the pull on the 


cable to the total load, may be determined 
in various way We prefer to refer to ; 
table of chords, taking half the chord o 
double the angle The angle being in 
this case 32 degt doub'e, that is 64 
degrees, and tl ponding chord for 


which is oO 
be 8,000 


radius 1 is 1.0508, half of 
The pull on the cable will then 
pounds * 0.5299 4,239.2 
the foot pour ds per minute w 


I 
305.43 


pounds, an 
1 be 4.239.2 


Then 


1,294,778 foot-pounds 


1,294,778 — 33,000 39.23 horse-power 
ind adding 25 per cent. to this we have 
39.23 9.81 $9.04, Say co horse power, 
or only one-third the power compute d 


for the en When we get to this result 





we can only gu to what the trouble 
may be, and we venture to guess that th¢ 
engine cannot run fast enough to satisfy 
the speed ideas of the proprietors. The en 
gine speed whi have assumed i 

enough for co yn, plain ce ve 
engine, and we w | suggest that if th 
pinion was ible ze the performances 
might be re i to () method 
of computatior le « but with the 
data given, cl I finements would be 


. 2 A 
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15 millimetres (0.590 inch) wide and 25 
millimetres (0.948 inch) long, which were 
cylindrically drawn and _fine-polished. 
The radius of the cylindrical surface in all 
the pieces was 20 millimetres (0.787 inch). 
Two pieces from the same plate were then 
laid, with their cylindrical surfaces cross- 
wise, upon each other, so that they only 
touched at one point. Then, by a grad- 
ually increasing force, they were pressed 
together until a permanent impression 
could be detected. The harder a body is 
the greater (with equivalent co-efficient of 
elasticity) the pressure which must be ex- 
pended to this end, and this can therefore, 
without further ado, be utilized as a cri- 
terion of the hardness of the body. 

“The experiment succeeded perfectly. 
With the harder steel a definable impres- 
sion was only reached at a pressure of 
3,500 kilogrammes (7,700 pounds), while, 
with the softer metal, an impression was 
apparent at 350 kilogrammes (770 pounds), 
and a pressure of 700 kilogrammes (1,540 
pounds) induced a permanent flattening of 
2.7 millimetres (0.105 inch) diameter. 

“This simple method of testing hardness 
has several important advantages. In the 
first place, in the operation both tool and 
work-piece are of the same metal which 
it is desired to test. Then all the condi- 
tions of the test are exactly registered, so 
that they can easily be reproduced at any 
place in the same manner. 

“In my laboratory in future, therefore, 
I shall subject every kind of metal which 
is sent to me for investigation of its general 
qualities to the test for hardness I have 
mentioned—namely, crossed cylinders of 
20 millimetres (0.787 inch) radius. Besides 
the two steels, I have since tested two cast 
irons and a soft copper for their hardness. 

“With the first cast iron, of 1,390 kilo- 
grammes (3,058 pounds) per square centi- 
metre (0.3937 inch) strength of extension, 
7,480 kilogrammes (16,456 pounds) 
strength of compression, and 1,090 tons 
co-efficient of elasticity, the first impres- 
sion was reached at 220 kilogrammes (484 
pounds); with the second, of 1,570 kilo- 
grammes (3,454 pounds) strength of ex- 
tension, 8,300 kilogrammes (18,260 pounds) 
strength of compression, and 1,100 tons 
co-efficient of elasticity, the first impres- 
sion was attained at 250 kilogrammes (550 
pounds). The copper sustained a pres- 
sure of 31 kilogrammes (68.2 pounds) only, 
this sufficing to induce the first permanent 
impression. 

“It is a question for railway authorities 
if it would not be advantageous for them 
to avail themselves of this simple test for 
hardness in taking deliveries of rails, etc., 
as the wear of a steel rail can easily be 
determined from that quality of the metal 
which is investigated in this test.” 


A A A 
A Workingmen’s Building. 

One of the pleasant occurrences of 
Labor Day was the laying of the corner- 
stone of Hollywood Inn at Yonkers, N. Y. 
This is to be a house of amusement and re- 
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creation, especially for the use of work- 
ingmen and their families living in that 
city, and for its construction William F. 
Cochran, of Yonkers, has given $140,000. 
Mr. Cochran laid the corner-stone and 
made a short address, in which he said: 

“I wish to explain my relation to this 
institution and the relation I wish you to 
have toward it. This building is intended 
to be a place of rest and recreation for 
workingmen. Here we will offer induce- 
ments to those who toil, and particularly 
to young men, which will be calculated to 
keep them from the haunts of vice if there 
be such in this city.” 

The inn is to be a five-story building of 
Missouri brick and Ohio sandstone. The 
building will be handsome in architecture. 
The main entrance will be at the corner of 
South Broadway and Hudson street. 

The first floor will be devoted to billiard 
rooms, bowling alleys and bathrooms. A 
reading room, library, and general club- 
room will be on the second floor. A gym- 
nasium, complete in its equipment, will be 
situated on the third floor. There will be 
a lecture room and amusement hall on the 
fourth floor, where members of the asso- 
ciation will be allowed to take their fam- 
ilies. The entire upper floor will be set 
aside for the use of young sons of work- 
ingmen. Flere a special gymnasium, read- 
ing and club-rooms will be fitted up for 
youths. The building is to be handsomely 
furnished throughout, and is to be given 
over entirely to the uses of workingmen 
and their families. 


A A A 
Fair Play for the Air Motor. 


Editor American Machinist: 

My attention has been called to an article 
on “Hardie Compressed-Air Street Car 
Motors,” in the last issue of the ‘“Electri- 
cal Engineer,’ which has evidently been 
written by someone who does not under- 
stand the subject, and who is unwilling to 
believe in the possibility of success. Why 
isn’t it better to wait and see? Those who 
know that compressed air cannot succeed 
need not give themselves any concern; but 
it seems as if there were those who fear suc- 
cess, and whose only hope is to use all 
their influence to have it nipped in the bud. 
Any new thing has an awful battle to fight 
against prejudice for recognition and 
existence, and it is probably the hope of 
some whose individual interests would be 
affected by success, to increase this preju- 
dice and make the battle harder. 

I saw the article by Mr. Tundell referred 
to, in which he “showed by a critical analy- 
sis the fallacy of assuming that economy 
could be obtained by this method of pro- 
pulsion,” and I am quite willing to have 
Mr. Tundell and his readers remain in that 
belief. Perhaps Mr. Tundell knows more 
about air power than I do. 

The article says: “Thus far no figures of 
actual tests of the cars in operation have 
Some there must 


been forthcoming, etc.’ 
be who are extremely nervous as to what 
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these figures would show, and I can under- 
stand their eagerness to see them; but all 
this is indicative that the “fallacy” proved 
by Mr. Tundell’s “critical analysis” is not 
regarded as conclusive. 

Hints are thrown out that compressed 
air motors cannot climb grades, though 
it is admitted that a motor did climb the 
Amsterdam avenue grade. To argue with 
a man who would make such statements, I 
would first either have to educate him or 
overcome his prejudice. 

The description of the plant and opera- 
tion of the motors is full of error and mis- 
statements. 

It does not take six and a half minutes 
to charge a car. The cylinders are not 
6x16. The air is not “heated to prevent 
freezing.” The engine is not “deprived 
of the power of using the compressed air 
expansively.” The cars are not “recharged 
after each trip of four miles.” 

As for the starting and stopping not be- 
ing “accomplished as smoothly or as well 
as in the case with cable and electric cars,” 
it is a subject of common comment how 
much more smoothly these operations are 
accomplished by the air motor. To say 
that a “dead stop cannot be made at all” is 
rank falsehood. 

In the closing sentence the writer means 
to convey the idea to his readers that the 
cable and trolley cars can be stopped in 
half the distance of a compressed-air car. 
In doing so he says it “cannot be stopped 
within ten feet,” while electric and cable 
cars can be stopped “within a distance of 
five feet.” Railroad men reading this will 
be able to judge for themselves just how 
competent the writer is to tell us anything 
about motors of any kind. 

ROBERT HARDIE. 

[Justice seems to demand that Mr. Har- 
die should be allowed an opportunity to 
present his side of the case, as he has done 
above. We hope soon to be able to pre- 
sent to our readers some reliable informa- 
tion as to what the air motor cars referred 
to have done and are doing in New York. 
—Ed.] 

A A A 


Water Purified With Iron. 


Mr. C. W. Chancellor, United States 
Consul at Havre, gives some valuable in- 
formation about the purification of water 
by metallic iron. This process was sug- 
gested about ten years ago, and was first 
practically applied at Antwerp, where foul 
water, drawn from a source but little bet- 
ter than a converted into 
drinking water, bright, clean and whole- 
some; and this explains why Antwerp 
has been so free from epidemics of cholera 
and other diseases within late years. This 
method of purifying water can no longer 
be considered in the experimental stage. 
It has been successful in some of the 
most important cities of Holland, France, 
Turkey and India, and has been recom- 
mended for improving the water supply 
of Florence, Italy, by Sir Douglass Gal- 


sewer, was 
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ton, the eminent English engineer and 
sanitarian. In the United States, com- 
paratively few efforts have been made to 
secure pure water. Thus far 
than one-third of the towns 
have made any efforts to insure whole- 
some drinking water. In other words, 
more than one-half of the people of the 
United States are living in total disregard 
as to whether they are drinking pure or 
contaminated water. As to the process, 
Mr. Chancellor says: 

“The apparatus for purifying the water 
is a hollow cylinder, either of cast iron or 
built up of plates, like a boiler, supported 
horizontally upon hollow trunnions, 
through one of which the water to be 
purified enters; after traversing the cylin- 
der, it leaves by the other trunnion. The 
cylinder is caused to rotate about its axis 
driven 


not more 


and cities 


by means of gearing,*which is 
in any convenient way. Fixed inside the 
shell of the cylinder, and running longi- 
tudinally, are six shelves, five of which 
are curved in the direction of the motion 
of the cylinder. The shelf is not 
curved, but is formed of a number of 
square, flat plates, arranged en echelon, 
to insure a more continuous and regular 
action of the apparatus. 

“The cylinder is charged with a certain 
quantity of metallic iron, according to 


sixth 


size—a purifier capable of treating 1,000,- 
ooo gallons of water in twenty-four hours 
requiring a charge of two tons or more. 
The iron may be in any convenient form, 
but that most commonly employed in 
practice is burs or punchings from plates. 
Cast-iron borings are very efficient, and, 
The 
charge of iron, in whatever form, is spread 
evenly along the bottom of the cylinder 
before commencing work. 

“The water, on first entering the cylin- 
der, strikes against a circular baffle plate, 
which directs the stream toward the shell 
and prevents it from passing through 
axially. As the cylinder the 
curved shelves scoop up the charge of 
iron and down through the 
water as they reach the top, thus causing 
a constant falling of the iron across the 
current of the water. Practically, it is a 
process by which the filtered 
through the water. The outlet pipe ter- 
minates inside the cylinder in an inverted 
bell or hood, coming as low down as the 
The object of this 
contrivance is to prevent any iron from 
being carried out of the cylinder by the 
current. The revolving purifiers are made 
in fourteen sizes, distinguished by the 
diameters of their in'et pipes, from 1 to 14 
batteries 


weight for weight, much cheaper. 


rotates, 


shower it 


iron is 


shelves will permit. 


inches. In large installations, 
of purifiers are employed, placed side by 
side, very frequently all discharging into 
a common outlet tank. 

“A very important feature of the iron 
process consists in the rapidity with which 
perfect results are secured. A few years 
ago the Massachusetts State Board of 
Health, after an elaborate series of ex- 
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periments, showed that an ordinary sand 
filter would not remove any considerable 
number of microbes in water until its sur- 
face had become sufficiently blocked by a 
layer of matter (or filth-destroying bac- 
teria) separated from the water being fil- 
tered. To obtain this result, it was neces- 
sary to work the filters for several days, 
delivering all the while imperfectly fil- 
tered water, until this layer had time to 
form. With the iron such 
thing occurs. The filter yields, from the 
first, water containing the minimum num 
ber of germs. We know that any acci- 
dental disturbance of the surface of the 
sand of an ordinary filter seriously im- 


process no 


pairs its microbiological efficiency, but 
by the iron process the filters are wonder- 
fully tolerant of such disturbances. After 
working one of these filters a fortnight, 
the film was purposely broken up by 
dragging a chain over the surface of the 
sand. One hour after this operation a 
sample of the water was taken and found 
to yield only 40 microbes per cubic centi- 
meter, and subsequently hourly samples 
yielded from 31 to 67 microbes per cubic 
centimeter. The original water, before 
filtration, contained from 20,000 to 100,000 
microbes per cubic centimeter.” 

The following figures, giving the work- 
ing expenses of this process for one year, 
are taken from the records of Boulogne, 
where this process is in operation: 


Francs. Dolls. 

Iron (at 7 frances per 100 kilo- 
re RE Ceri 350 ©667.55 
Cleaning decanting reservoirs. 180 34.74 
Cleaning filters.........0<.%:. 780 150.54 
New gand......... tiene x SO S760 
Coal, oil, waste, etc..........1,400 270.20 





Total 


Ol 550.93 


w 


A a a’ 
Patent-Office Statistics. 

A total of 24,585 patents granted and 
trade marks, labels and prints registered 
by the Government during the year is 
shown in the fiscal year report of the 
Commissioner of Patents, submitted to 
Secretary of the Interior Francis on the 
8th inst. Of these the patents, including 
re-issues and designs, 
and trade marks 1,782 


numbered 22,791 
There were 48,105 
applications received, 41,668 being for 
letters patent alone. 

The number of patents which expired 
was 11,166. The number of allowed ap- 
plications which were by operation of 
law forfeited for non-payment of the final 
was 4,014. The total receipts were 
$1,307,090, the receipts over expenditures 
$209,721, and the total receipts over ex- 
penditures to the credit of the Patent 
Office in the Treasury now amounts to 
$4,776,479. 


lees 


a * + 


Boiler Explosions. 
Statistics cited at the recent meeting in 
suffalo of the National 
Stationary Engineers, in support of the 
proposition — that 
licensed, showed that the boiler explo- 


Association of 


such engineers’ be 


35-887 


sions in the country for the last five years 
averaged twenty-six a month, or one for 
day. It also, 
from the 
companies of the country, that they have 
been the last 
years in 3,580 cases ot boiler explosions, 
a yearly average of 224, in which 4,508 
killed 6,348 injured. 
these figures, a 


each working appeared 


reports of accident insurance 


interested during sixteen 


people were and 
Commenting on 


mittee reported to the association that, 


com- 


in their judgment, licensing engineers 


would tend to public safety, 


and would cause engineers to study and 


promote 


attention to the niceties of 


to pay more 
their business. 


= 2 
Seeking Trade in Venezuela. 


As a part of its plans for practical work 
in the extension of the foreign trade of the 
United States, the National 
of Manufacturers is preparing to 


Association 
now 
establish an exhibition warehouse in Cara- 
cas, Venezuela, for the display and sale of 
American products of various kinds. Cir- 
cular of No. 10, which 
just been issued by the Association, gives 
the details of this enterprise and presents 


Information has 


a large amount of interesting information 
about the trade of Venezuela 

Copies of the circulars can be obtained 
from the Bureau of Publicity, No. 1751 


North Fourth street, Philadelphia, Pa. 
+ “a + 


The Colliery Engineer Co., of Scranton, 
Pa., inform us that the fire which recently 
took place in their business office has 
not seriously interfered with the regular 
work of the International Correspondence 
School, as all the papers, records, etc., 
pertaining to the school were either in 
fireproof safes or in another building 
where they were not affected by the fire. 
Temporary quarters in a fireproof build- 
ing have been secured and will be occupied 
until the completion of their own building, 


now being erected. 
+. * ” 

The National Exposition to be held at 
Brussels, Belgium, next year seems likely 
to be an eminently successful one, and in 
our opinion those American manufactur- 
ers of machinery who desire to build up 
foreign trade will do well to investigate 
the cost and the possible advantages of be- 
ing represented there 


+ - a 


The correspondent of the “London 
Standard” at Berlin says that Herr Krupp, 
the gun manufacturer, has dismissed all 
foreign workmen and officials from his 
employ on the ground of the betrayal of 
secrets to foreign governments. 

A A 7 

A ball-bearing has now been applied to 
the mounting of eye-glasses, preventing 
the rigid contact of glass and metal, and 
rendering them less liable to fracture. 
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Commercial Review. 
New YORK, SATURDAY EVENING, SEPT. 121TH. 

Machinists’ Supplies. 
The machinery supply people of this 
city, almost as a unit, are imbued with the 
idea that trade must be waited for until 
election is over, upon which event the pre- 
vailing opinion is that its destinies hang. 
As an illustration 
which this view is held: a prominent house 


of the firmness with 


engaged in the above line of business is on 
if the 
catalog 


the point of issuing a new catalog; 
the 
comes out; if the other way, it doesn’t. 


election goes in one way, 
Since nearly all branches of trade are inter- 
dependent and are deeply convinced that 
business must wait upon politics, the in- 
evitable consequence seems to be, that it 
will have to do so until the results of the 
latter are either definitely or substantially 
determined. The raised, 
whether a resumption of activity will take 
place Though we are 
strongly inclined to look for it, the only 


question is 


before spring. 
answer is: “Wait and see.” 

Some few reports are not wholly de- 
note 
fair 


spondent. One or two concerns 
a little another a 


demand for tools for bicycle repairing. A 


more inquiry; 


leading wholesale emery concern have 
seen a little better trade in that line within 
the last two or three weeks. Emery wheels 
are at the lowest point of dulness as far 
as local trade is concerned, but the export 
market is said to have improved this year, 
and certainly emery wheels are not infre- 
quent items in the lists of foreign ship- 
ments. 
pean whieels is said to create more of a de- 
mand upon us for them than for emery 
machines, with which foreigners can sup- 


The inferior quality of the Euro- 


ply themselves at home. The European de- 
mand American 
good because of the superiority of our 


for twist drills also is 


product. 
Export Features. 

A letter received from an English firm 
doing a large business solely in American 
tools, Charles Churchill & Co., London, 
contains the following: “Instead of trade 
falling off with us, as it has been in the 
States, it is a pleasure to report that our 
past year has not only exceeded, but more 
than doubled any previous year’s business 
since we have been established here, which 
Our missionary work 
of American machine tools is now rapidly 


is over thirty years. 


bearing fruit.” 

Our attention has, in more than one in- 
stance, recently been drawn to instances 
of what may be a general fact, that owing 
to the present methods of conducting trade 
with Spanish-American countries, — sta- 
tionary engines and other machines made 
in the United States do not have oppor- 
tunity to find a market proportionate to 
their individual merits. The business is 
largely carried on through the medium 
of commission houses, or perhaps by cor- 
respandence, and the manufacturers have 


little opportunity to plead their cause di- 
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rectly and display their wares to the buying 
end oi the market. It is only natural, then, 
that low price is the chief consideration in 
making a purchase. Nor is it unreason- 
able to suppose that a moderately cheap 
class of goods is best adapted to the South 
and Central American trade; indeed it is 
said that lower prices of machine tools 
have of late brought out a demand from 
that quarter. But sellers of a high grade 
of goods inform us that they do manage 
to place them there when it is donethrough 
personal recommendation, or the noteriety 
of former work. 

Some aid in the extension of trade in 
Venezuela may come from the proposal, 
referred to in another column, of the 
National Association of Manufacturers to 
establish in Caracas a sample warehouse 
for American goods. A circular published 
by it gives considerable information con- 
cerning the foreign trade of Venezuela. In 
this—hardware and machinery being lines 
specially mentioned—the Germans stand 
first, Great Britain having formerly been 
the most formidable competitor of the 
United States. Considerable coffee and 
cocoa machinery comes from Holland. 
For obvious reasons England is now at a 
disadvantage, and the fires of an old grudge 
against Germany are still smouldering, so 
opening for American 
The coun- 


that the present 
goods is considered excellent. 
try being chiefly an agricultural one, plan- 
tation machinery plays a leading part. The 
outlook is said to be good for American 
mining and sugar machinery, steam en- 
gines, etc., and a consular report mentions 
that American files are prefered there to 
all others. 

New York Custom House reports for 
the week ending September 12th show 
items of machinery exported amounting to 
$123,441. 
the total is perhaps to be accounted for by 
the occurrence of a holiday during the 


The comparative smallness of 


week. There was a shipment of files to 


Calcutta a few days ago. The official sta- 
tistics of the exports of domestic merch- 
andise from the United States for the 
month of July show machinery to the 
amount of $2,176,162, as compared with 
for July of last year; and for 
the seven months ending July, 1806, 
$13,532,206, against $9,110,034 for the cor- 
(The official 


$1,175,778 


responding portion of 1895. 
figures include steam engines, sewing ma- 
1896, print- 

The 
ports of cycles and parts of cycles for July 
of this year were $444,074 in value, against 
$49,660 for July of last year, a nine-fold 


chines, etc., and, since July 1, 


ing presses and type-writers.) ex- 


increase. 


cs. Wy. 


power 


the 
Boston, 


some inquiries, 
Co., of 
transmitting machinery, tell us that the 


Replying to 
sates Machine 
electric motor business, which is one of 
their lines, is at present quiet. This com- 
pany have recently completed a new fac- 
tory at Nashua, N. H., which they intend 
to stock with the latest improved machine 
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tools. The Hoppes Manufacturing Com- 
pany, Springfield, O., makers of purifiers 
and feed-water heaters, that 
they have been fairly busy during July and 
August, and send a list of some of their 
An analysis of this list, to 


inform us 


recent sales. 
find what class of people are at present the 
most numerous buyers, shows a pretty 
broad distribution, but the gas and electric 
lighting and heating interests are plainly 
in evidence, which indicates preparations 
for the longer evenings of the advancing 
season. Neither the machinery nor iron 
interests are well represented, except that 
three nail companies are mentioned. In 
view of the price manipulation which the 
nail combine has accomplished, it is no 
wonder that nail manufacturers feel that 
they can afford to improve their plants. 


The improved condition of the iron mar- 
ket is such that Southern irons are quot- 
able at an advance of 5oc. from their for- 
mer low prices. 

Lack of demand has rendered it neces- 
sary that the historic West Point foundry, 
at Cold Spring, N. Y., suspend work, for 
the first time in the eighty years of its 


existence. For a similar reason the Cam- 


bria Iron Works, Johnstown, Pa., have 
(Continued on pave 37.) 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Pattern maker wants situation. A. Maag, 364 


Berry street, Brooklyn, E. D., N. Y 


A responsible position in repair shop 
Box 206, AMERICAN MACHINIST. 


Wanted 
of cotton mill. 
a position as superin- 
Box 64, AM. MACH. 


A successful man wants 
tendent or general foreman. 


Tool maker, experienced, wishes to change posi- 


tion; best reference given. Box 65, AMER. Macu. 
Comp. draftsman, grad. wants pos. ; exp. in de- 
sign’g engs., boilers, gen. machy. E. P., Am. MAcn. 


general machinery, tech’l 


Drftsman., 5 yrs. exp., 
Box 68, Am, MACHINIST, 


graduate, wants position, 


Drfstman.,5 yrs. exp., tech, grad., wants position, 
8 or 4 days each week. Box 69, AM. MACHINIST. 


First-class dftsman desires pos.; tech. education, 
shop practice, Al refs. Box 70, Am. MACHINIST. 


mech’! draftsman wants position; 


Experienced 
Box 67, AMERICAN MACHINIST. 


best references, 
Wanted—By the Nellis Belt Fastener Co., 284 
Pearl] street, New York, hustling salesmen on their 
patent fastener and pulley covering 
Wanted 


to assist in 


Clerk of some mechanical experience 
piece work department of large ma- 
chine shop. Box 63, AMERICAN MACHINIST. 


Wanted—A position by a mechanical draftsman 
who has had long experience in general and special 
machinery. Address Box 297, AMER. MACHINIST. 

Wanted—Work as machinist; also experienced 
draftsman, will do drawing work occasionally, if 


desired. Address Box 71, AMERICAN MACHINIST. 


W anted—Position as chemist. 23 vears old. col- 
lege education, four years’ experience in large 
steel and iron works; best references, Box 293, 


AMERICAN MACHINISt 
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Wanted—A position as foreman or draftsman by 
a practical and theoretical draftsman and machin 
ist; experienced in reducing cost of production: 
best references. Box 299, AMERICAN MACHINIST. 


Wanted—Position by an experienced man on forg- 
ing and metal forming wires and tool for carriage 
bicycles, etc.; several years’ experience as fore 
man; thorough on shop order and piece work sys- 
tem. Box 66, AMERICAN MACHINIST 


Wanted—Two thoroughly competent salesmen 
for presses, drop presses, rolling mills and wire 
drawing machinery; preference given to those with 
established trade; exceptional opportunity to the 
right men. Box 294, AMERICAN MACHINIST, 





Well educated young man, experienced”in office 
work, knowledge of book-keeping, familiar with 
cost accounts, plain penman, quick at figures, 
and with five years’ drafting-room experience, 
wants situation either as draftsman or clerk 
C. C. H., 120 North 15th street, Philadelphia 


Thoroughly experienced engineer and machinist, 
under 40, capable buyer and salesman, perfectly 
steady and reliable, competent to take entire man 
agement of works, engines and boilers, gen’l and 
special mach’y or manfg., can make accurate esti- 
mates, well versed in modern practice, now filling 
position of manager, would like to correspond with 
view to making change. Box 298, AM. MACHINIST. 


Business—A gentleman with means and undoubt- 
ed reference would like to form a connection with 
parties desiring to be represented in the Pacific 
States. The party is more particularly conversant 
with machinery, but has spent many years in mer- 
cantile pursuits. State in answer line of manufac 
ture you desire to introduce. Address P. O. Box 
2055, San Francisco, Cal., and if satisfactory, cor 
respondence or personal visit will follow 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 


Cheap 2d h'd lathes & planers. 8S.M. York,Clev'’d,O 


Calipers & Gauges. F. A.Welles, Milwaukee, Wis 
Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co. 


Light and fine mach’y to order; 


models and elec 
trical work specialty. E, O. Chase, vid. 


Newark, N 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio 

For Sale—Automatie notching circular 
shear, and deep throat press for amateur work; al 
most new. .Monighaus Machine Wks., Chicago, Ill 


press, 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers. 
drills, millers, screw machines, ete. Ca or get 
list 17 B. The Garvin Mach. Co., 440 Canal st., N.Y 


A VALUABLE BOOK 


NEARLY READY, 


Gas, Gasoline ana Oil Engines 


By GARDINER D. HISCOX, M. E, 
400 Pages. 200 Hiustrations. Price, $2.50. 

Tkis book treats comprehensively, and almost en- 
tirely of American makes of Gas, Gasoline and Oil En- 
gines, with instructions for the care and management 
of the same. 

The author has probably had more experience with 
the manufacture, care and management of Engines of 
the above type than any other man connected with the 
subject. 

ADVANCE ORDERS SOLICITED. 

Send for our catalogues and special circulars of books 
for Machinists, Engineers, Electricians, and all prac- 
tical trades. 

NORMAN W. HENLEY & CO., Publishers, 


15 Beekman Street, New York. 


RMSTRONG’S 
Pipe Threading ana 


Cutting-Off Machines 
Both Hand and Power. 
Sizes 1 to 6 inches. 


Water,Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises. 


; SEND FOR CATALOGUE. 
= THE ARMSTRONG MFG. CO. 


s 














CURTIS & CURTIS, 
66 CARDEN 8T., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 








This beats 
Wind, Steam or Horse Power. 
We offer the 


WEBSTER 2 ACTUAL 


IRSEPOWER 


GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds, 
Made for Gas or Gasoline. 

te” Write for Special Catalog. 


WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 


ARE YOU POSTED ON 
TOOLS 














The prices in our “Tool Book” are figured for 
these hard times—rock bottom—fully illustrated 
I cuts 

HERE’S OUR OFFER. 
Don't you want one? Look at the price! 
Boxwood Rules—Calliper. BOOK 
P . a FREE. 
OU Serer or ye 
: : If you 
areatool 
ery eereni buyer 
one nail this 


chance 
FRED FRASSE, 


17 Warren Street, near Broadway, 
NEW YORK. 


Columbia University 
in the City of new York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE, 


Four years’ undergraduate courses and spec- 
ial facilities for graduate work in all departments. 
Circulars forwarded on application to the Secre- 
tary of the University. 


l4e. 


Postage paid 











J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 








BRIDGEPORT, CONN. 


J. B. PIERCE, Secretary and Treasurer. 





( Nfintuca from pa 


shut down, throwing at least 2,000 men 
out of employment. On the other hand, 
the Holidaysburg (Pa.) Iron and Nail 
Works, and. th American Tin Plate 
Works, | lwood Lt a | ive resumed op- 


erations 
Copper is rather firmer, tin weaker, lead 
and spelter stronge1 
Quotations. 


New York, Monday, September l4th 


Tron—American pig, tidewater delivery 
No. 1 foundry, Northern....... $11 75 @$13 00 
No, 2 foundry, Northern 11 25 12 00 
No. 2 plain, Northern 10 50 11 00 
GEG PORRS.... 2. sevessovee 10 50 10 75 
No. 1 foundry, Southern.. 11 25 11 50 
No. 2 foundry, Southern......... 10 75 11 00 
No. 3 foundry, Southern 10 25 10 50 
ek lL, 10 75 11 00 
No. 2 soft, Southern..... = 10 75 11 00 
Foundry forge, or No. 4 Southern 10 00 10 25 


jar Iron— Base--Mill price, in Carloads, on dock; 
common, 1.10 @ 1.20% refined, 1.20 @ 1.35e Store 
prices : common, 1.40 @ 1.50c.; refined, 1.50 @ 1.70« 

Tool Steel—Ordinary sizes, standard quality, 5% 


@ 7c.; extra grades, 11 @ 12c.; special grades, 16: 
and upward 
Machinery Steel—From store, 1.65@ 1.70c. Special 


brands upward 
Cold Rolled Steel Shafting— Base size in carloads, 
about 2hoc.; 234c. for smaller quantities from store 


Copper--Carload lots, Lake Superior ingot 105, 
nile electrolytic, 1046 @ 105gc.; casting copper, 
1034 10Lo0c 

Pig Tin— For 5 and 10-ton lots, 13.15@ 13.20c.,f.0.b 

Pig Lead—In carload lots, 2.85 @ 2.s7bee., f. 0. b 
Spelter—In carload lots New York delivery, 
3.65 @ 3.75c. for standard Western brands 

Antimony Cookson’s, 7 7.2h¢e.; Hallett’s, 6.40 
? 6 Oe Jay anese, 6.40 

Lard Oil —Prime city, present make, commercial 
quality, in carload lots, 38 i 

A A a 
Manufactures. 

An electric lighting plant will be established at 
Morenci, Mich 

A large car coupler works will probably be built 
at Albany, N. Y., by Lewis & Wallace 

rhe Altoona Silk Mills, Altoona, Pa., will enlarge 
their plant, and install new machinery 

\ large addition is being built to the Wheeling 
Corrugating Works at Wheeling, W. Va 

The town of Sharpsville, Pa., will commence to 
build a new water works system shortly 

The Midvale Steel Co., Nicetown, Pa., will erect 


of new machinery, 


and place new machinery. 
} 


a plant, and install a line 


Stramming & MeGlis, Harrisburg will erect 
a phosphate plant 
at Sandon, B. C., will 
» their system 


The water works company 
ant te 


add an electric lighting p 


The Washington Glass Mfg. Co., Washington, 
Pa., will install new machinery of the latest pat 
terns, 

L. Macdonald, Rigand, Que., Canada, will erect 
a saw and planing mill, to be operated by steam 
power 

The Pittsburgh Bridge Co., Pittsburgh, Pa , are 
contemplating doubling the capacity of their 


works. 
Cumber- 
new ma 


New Cumberland Cigar Factory, New 


land, Pa., will erect a plant and install 
chinery 
The 
Charlers 
machinery 


Electric and Manufacturing Co., 


will erect a plant, and install new 


People’s 
vi, Pa., 
rR. Co... M. E. Olmstead, 
| erect a plant and install 


The Cambria County R 
Pres., Harrisburg, Pa.,wi 
new machinery 

Capt. Pliny Norcross, Janesville, Wis , has dec ided 


to increase his steam plant by adding a new 60- 


horse power boiler 


Miller & Stauffer, Harrisburg, Pa., will start a 


ary manufacturing and will in 


large cig business 


stall improved machinery 
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The Keeler Brass Co. have purchased the Grange 
Hal! at Middleville, Mich. Their present plant will 
be moved in and increased. 


The Janesville Cotton Company, Janesville, Wis., 
are going to put in a new &80-horse power steam 
boiler in their up-town mill. 


The Laughlin Nail Co., of Wheeling, W. Va., are 
making large improvements in their plant, especi- 
ally in the machinery department. 


H. P. Eckhardt, Quakertown, Pa., will equip a 
plant for manufacturing plumbers’ supplies, and 
will place a line of new machinery. 


The large new plant of the Blackham Mfg. Co., 
of Zelienople, Pa., is about completed, and ready 
for the installation of the machinery. 


The National Chuck Co., 39 Cortlandt street, New 
York, have taken the general agency for the 
Mischke Automatic-opening Die Chuck, 


Walkerville, Ont., Canada, has decided to in- 
crease its water works plant. New pumps and 
boilers will be installed, and more mains put in. 


C. De Young & Bros., of Zeeland, Mich., will 
erect a large planing and saw mill, which will be 
thoroughly equipped with machinery, to cost 


$60,000. 


The Durand Liquid Glue Co., of Jackson, Mich., 
will expend $40,000 on an extensive plant; grinders, 
cutters, engines, pumps, presses and steamers will 
be installed 


The Benoit Lumber Co., Benoit, Mich., will erect 
alarge plant to plain dress, resaw and cut sash 
and blind timber; $100,000 will be expended to 
equip the plant. 


The F. & P. M. R. R. shops at East Saginaw, 
Mich., will be remodeled, and new machinery to 
the cost of $40,000 installed to facilitate the rapid 
manufacture of cars, 


The Victor Manufacturing Co., of Pittsburgh, 
Pa., will build a large enameling works at Ale- 
quippa, Pa. When completed it will be one of the 
largest in the United States. 


The Hallowell Mining Co., of Cleveland, O., will 
open 2,500-feet shafts 6 miles west of Ontonagon, 
Mich ; pumps, hoisting, drilling, cars, engines and 
excavators will be installed at once. 


The Mich. Central R. R. Co., Detroit, Mich.. will 
expend $160,000 in the new junction shops at Jack- 
son, Mich. Every kind of improved machinery 
used in repair and car shop will be installed. 


James Pearson, Toronto; John Simpson, C. L. 
Higgins, J. L. Westgate and others are asking for 
a charter under the title St. Jerome (Que.) Power 
and Lizht Company, capital $50,000, and chief 
place of business Montreal. 

The Columbia Mining Company, Winnipeg, Man., 
are applying for letters of incorporation. George 
sroughall, Toronto, John Mactray, Toronto, W. J. 
Christie and W. J. Henderson, Winnipeg, are the 
principals, under a capital of $80,000. 

Payan & Daclos, tanners, St. ‘Hyacinthe, Que., 
Canada, have decided to build an addition, 45 x 100, 
three stories high, to their No. 1 tannery, to take 
the place of No. 2, destroyed by fire. A new and 
larger engine will be placed in addition to other 
machinery. 

Centennial Mining Co., Houghton, Mich., will 
sink a number of shafts near the famous Boston 
and Heckla iron and copper mines; $1,000,000 will 
be expended in developing and putting in opera- 
tion, and every kind of improved mining machin- 
ery will be installed. 

David Morrin, Richard White, Sweaton White, 
F. W. Heath, Wm. Crowley Jepheott and John 
Irving are seeking incorporation under the title of 
The Montreal Lithographing Co., Ltd., to carry on 
the business of lithographers, engravers, printers, 
publishers, etc., at Montreal, Que., under a capital 
of $100,000. 

At Detroit, Mich., a company, known as the De 
troit Sprocket Chain Co., has been formed, to en- 


(Continued on page 39.) 
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12" Hendey-Norton Lathe 


is fitted with drawing-in sleeve and American Watch Tool Co's 
standard chuck, used in making small taps, reamers, etc. Work 
finished first and cut from bar afterwards. 








No centering required. 


See carriage reverse lever by right-hand side of apron; no reaching 
for countersshaft shipper required. 
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14"x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are 
specially adapted for tool-room work. 
Attachment for screw cutting, giving 36 different threads and 
36 different feeds with only two changes of gear and movement 
of lever in gear-box from one notch to the other. 
tomatic stop under apron. It will automatically stop carriage 
at any desired point in either direction ; invaluable for internal 
or duplicate work. SEND FOR CATALOGUE, 


They have the Norton 


Note the au- 


The Hendey Machine Company, 


> ° 
Torrington, Conn. 
( Chas. Churchill & Co., London and Birmingham, Eng. 


European Agents :, Schuchardt & Schutte, Berlin, Germany 
Eugen Soller, Basel, Switzerland, 
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HARTFORD, 
@ CONN., U.S.A. 


* Pratt & Whitney (9. = 


- MAKERS OF ... 


= Fine Machine Cools. « 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and 
Small Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging and Trimming Dies 
for all classes of work. 


England—Buck & Hickman, 20 Whitechapel rd., London, E.; 
London, E.C. France-—F.G. Kre utzbe rger; Fenwick Freres « Co., 
Chicago—2 and 44 8. ¢ ‘linton st. 281 Franklin st. 


‘Lightning” Screw Plates 


For Machinists, Electricians, Bicycle Re- 
pairers, &c. Adjustable Dies with Guides. 


SEND FOR CATALOGUE, 


WILEY & RUSSELL, MFG. C0., 


CREENFIELD, MASS. 


Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury, 
21 Rue Mz urte 1, Paris 


Boston- New York—1233 Libe rty st. 














‘¢ Boston Machinist.’’ (2mo, Cloth, $1.00 


3 FITZGERALD. 
METCALF. «+Steel.”” 12mo, Cloth, - - - - 2.00 
Recent OBERLIN SMITH. «Press Working of Metals.” 3% 3.00 


JOHN WILEY & SONS, 


Publications. 53 East Tenth Street, NEW YORK CITY. 


ATHES ier 


DELIVERY 
QUICK DELIVERY ON 


24-27-30-33-36-42 In. Swing. 


FITCHBURG MACHINE WORKS, 
FITCHBURG, MASS., U.S. A. 
UP TO DATE MACHINE TOOL MANUFACTURERS. Catalog E. 


FOUR POINTS! !!! 
DESIGN! WORKMANSHIP! MATERIAL! FINISH! 


All these are comprised in the make-up of our lathes and are the four 
necessary points in the construction of a good tool. Add to these a 
FIFTH and a very important one, the price, which we make very 
low to prompt cash buyers, and you have the story. Our catalogue 
will tell you all about our lathes, planers, shapers, etc. 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 
DYER & DRISCOLL, 


PATENT SOLICITORS, 36 WALL ST., N.Y. STAR LATHES 


. kkk 


fiovs done, a? my Potent ote Ting , Foot Power Screw Cut- 
took, -& “The. and n count, ting, Automatic Cross 
forsa — Feed, 9 and 12" Swing. 
Covitimounly fore ae 


J aon, 
a ate En 


Seneca Falls Mfg. Co. 
WE CLAIM THE FoLLowinG MERITS FOR JENKINS BROS.’ VALVES. 


687 Water St.,Seneca Falls,N.Y. 
i. Manufacturered of the best Steam Metal. 
2. No regrinding, therefore not constantly wearing out the Seat of the Valves, 
3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 
and Acids, 
4. The Easiest Repaired, and all parts Interchangeable. 
5. Every Valve Tested before leaving the factory. 
6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


: BRADLEY 2 
HAMMERS 








14-16-18-21 In, Swing. 
48 In. Lathe. 



































22 sizes in Helve, Upright and 
Strap Styles. 


Send for Printed Matter. 


The Bradley Company 
Syracuse, N. Y. 
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gage in the manufacture of detachable link belting, 
sprocket wheels, etc. Mr. Theo. D. Buhl is chair- 
Thos. H. Simpson; secretary and 
Ball. The capital of the 


man; treasurer, 
superintendent, L. B 


new concern Is $25,000 


= ” — 
New Catalogs, 

‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x12', 6 x9 and 3%'x6’. 
We recommend the . x9" size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 


We have rec 
Machine Co., Washington 
trating the Lanston Monotyy« 
full and extensive 


also g 


Lanston Monotype 
a pamphiet illus 
\ very 


machine is 


eived from the 
DD. « 
machine 
des« ription of the 
iven, with specimens of work performed by 
it. Itis 67% x 934 in 


We have received from the Mackey Print Paper 


Co., Pittsburgh, Pa., two small catalogs, one of 
which contains samples and price list of blue 
print paper and cloth, blue printing frames, ete., 


ice list of tracing and 
gotten up, 


and the other samples and pr 


drawing paper. They are nicely and 
are 344 x 5% in 
‘alls, N.Y 


and describing 


Rumsey & Co., Seneca F send us their 


catalog, illustrating Various styles 
of pumps manufactured by them, including boiler 
and electric 
contains tables which 
ized in this class of 


feed pumps, force pumps, centrifugal 


pumps. The catalog also 


will be useful to those eng: 
work, and is 45¢ x 6 in 

We have 
Chicago, UL, 
various styles of power pumps made 


Hubbell, 


nd describing 


from Henson & 
illustrating a 


received 
a catalog 


by them and 


driven by belt, electricity, gas, gasoline or water 


power! Haif-tone engravings are given of the 
various pumps, together with tables which will 
be found useful. The catalog is standard size, 
6x9in 

The Wilbraham-Baker Blower ¢ of 2518 Frank 


ford avenue, Philadelphia, Pa., have 


sued a new catalog of their Green and Baker rotary 


recently 1s- 


blowers. The Baker machine is, of course, well 


and we do not notice any changes of mo- 


ynstruction 


known, 
ment in its c¢ 
two-impeller blower 


The Green machine is a 
Tne catalog is standard, 6 x 
9 inches 

Chicago, HL, 
iolders which « 


Armstrong Bros. Tool (C« send us 


catalog of their patent too!l-h ontains 


illustrations of new forms of this tool, especially 
various sizes of both right and left tools There 
are also illustrations of parts of bicycles, which 
ure designed to be supplied to those who wish to 
construct their own wheels, and this particula’ly 


interests mechanics capable of doing such work, 
The catalog is 346 x 644 Inches 


lhe Tight Joint Co., of 159 & 161 Bank street, 
New York, has issued a catalog of their well- 
known pipe joint for high-pressure work. The 
pamphlet also gives a good deal of useful infor- 
mation in relation to hydraulic pressure work, 
which information is of a decidedly different char- 
acter from the matter that usually finds a place 


in such publications. It is, in faet, a collection of 
formulas and data regarding hydraulic machines, 
much of which is not readily accessible elsewhere. 
The pamphlet is 4% x 6g in 

The Baldwin Locomotivé Works and the West- 
& Manutacturing Company com- 
of electric 
of decided interest In 
various 


inghouse Electri 


bine to issue a catalog locomotives, 


which will be found to be 
addition to ill 


ustrated descriptions of 


types of locomotives and several diagrams of 
characteristic curves, a good deal of very plain 
descriptive matter showing the action and cone 


trical machinery is given. In par 


street-car controller is 


m of elec 
action of the 
early than we 


structi« 
ticular, the 
shown more have elsewhere seen 
it, and the solution of a variety of electrical prob- 
lems is given. The electrical manufacturing com- 
panies have. as a rule, neglected their,opportun- 
ities and duties in this field, and we are glad to 
n-te a change in this case The catalog is6x% 
stundard, 
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100,000 BOILERS 


& In the United States 
alone, are being fed at the 
rate of 30,000,000 gallons 
per hour by 100,000 


WORLD RENOWNED 


DENBeRti{hy 


AUTOMATIC INJECTORS. 
YOU should have one on your boiler. 
PENBERTHY INJECTOR CO., 


1244 Seventh Street, DETROIT, MICH. 
Largest Injector Manufacturers in the World, 
Ts 


WILS wi 


STANDARD ¢ 
KEPT IN STOCK. 














D IRON 
mpRoE LANERS. 


IMF 4 A.WILSON 
RIVER ST WDENESTER N.Y. 








CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 











FiG.e. 
ROLLER BEARINGS. 
Wonderful results in durability and 


POWER SAVED. 


Rolling Mill Owners, increase the capacity of you: 


mills by applying 
ROLLER BEARINGS. 
We are prepared to furnish Bearings for all sizes 
of Journals, Write for Stock List. 


Send six cents stamps for our 1896 Catalogue 
showing latest improvements in Rolling 
Mills, Automatic Drop Presses and 
Power Presses. 


MOSSBERG MW’F’G CO., 
ATTLEBORO, MASS. 





gy 
¢%% Yr, “4 a LAST if 
U Bs hb LA. Mad tlh 


(ATE IT WITH 


bilesh A 


THER LUBRI: 


THE 
BEST LUBRICANT KNOWN 


C-H-BESLY «@ 


FIME TOOLS METAL WORKERS SUPPLIES 
oN CANAL ST: CHICAGO Ibb-Y SA 








FOR SALE 


For Manufacturing. 


3ecause of removal, we offer for sale or 

rent, at a bargain, our shop 120x 33 feet, 

three floors with blacksmith shop attached. 

Reliable 30-horse water power. On D. L. 
& W.R. R., five miles from Syracuse. 

Address, 
WESTON-MOTT COMPANY, 
JAMESVILLE, 
Onondaga Co., N. Y. 


MILLING ATTACHMENT 


FITTED TO 
ANY 
PLANER. 


SWIVELS 
FROM 

HORIZONTAL 
TO 
VERTICAL. 


SEND FOR 
CATALOGUE, 




















THE ADAMS COMPANY, Dubuque, Ia, 
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12" 16° 2° 24° 28 32° 36° 40° & 44° 


The most modern Drill Presses in the market. 
Hammered Steel Spindles, Phosphor Bronze Worm- Wheels, 


Our Automatic Stop excels everything of the kind. 
Don’t buy until you have investigated what we have to offer. 


Built by The Hamilton Mch. Tool Co. 


Zimmerman Ave., Hamilton, Ohio. 


DRILLS. 


Steel Pinions, Etc., Etc 


Send for Catalogue. 











A vet Years’ Record! 


THIS CHUCK nes 
been continuously ad 
vertised in the Amer- 


| 37> ican Machinist since 
the first issue of the 






paper. 
In spite of imitations 
the largest number of 


— sales of the Almond 
Drill Chuck were made during the year 1895. 
T. R. ALMOND, 


83 Washington Street, Brooklyn, N. Y. 





AURORA TOOL WORKS 


AURORA, IND., 


Builders of Latest Im- 
proved 


and 


RADIAL 
DRILLS 
WITH PATENT 


sam, AUTOMATIC STOP. 


From 14 in. to 40 in swing. 








*‘A Machine Shop with modern equipment, heavy and light machinery, 
cranes of 20 tons capacity and 10,000 square feet of unoccupied floor space. 
Would contract to manufacture any kind of machinery.” 

Address: BOX 62, AMERICAN MACHINIST. 





OWER PRESSES, 


Punches and Shears, Re- 
‘ ducing, Forming and Flar- 
“ ing Rolls, Power Hammers 
“ and Forging Machines. 
* DIES AND SPECIAL MACHINERY. 


GODFREY J. BREMER 
MACHINE CO. Kalamazoo, Mich. 


Write for C. stabegee ‘ “A” "and Price-list. 








are not enemies—they should go 
hand-in-hand. The machinist 
who combines both isthe one who 


THEORY 
AND whi tt 
PURUL SOUL. Nosunet be able to solve any chop 


problem likely to occur. 


MACHINE SHOP ARITHMETIC 


tells how to do this so plainly that any man can 
understand it. Send 50e. for a copy fo day 


PRACTICAL PUBLISHING CO., East Orange, N. J. 
to send us a club. 


SEND FOR CATALOCCUE. 


PMPRGESTER MACHINE SCREW CO 


MOLUTAU AAPA CH ENA 
Reka NYPL | 
idbdsebavere of Set, Cap 4 
Machine Screws, Studs, etc, 


It will pay you 












SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 


the Albro-Clem 


and 
Glenwood Ave., 
Phila., Pa. 
CVA) 
a 
Makers of the 


AlbroWorm 


AND 


Worm Gear 


Consumes less power 
and gives better re- 
sults than any other 
system. Proofs cheer- 





Elevator 
Co., 








fully furnished, 
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Milling Machines |p 


Eight Sizes, Weighing From 1000 to 4500 Ibs, 


DESIGNS UP-TO-DATE, 
QUALITY THE BEST. 


Send for Information specially interesting to 
all Machinists and Bicycle Manufacturers. 


KEMPSMITH MACHINE TOOL CO. 


MILWAUKEE, WIS., U. S. A. 





ee —= — 


: Bulla BY A FORCED eg 
= CIRCULATION OF WARM AIR. 


o,FAN Sys 


or HEATING & VENTILATING 
ALL LARGE BUILDINGS. 

CHICAGO OFFICE: 22 W. RANDOLPH ST. 

New York OFFICE: 26 CORTLANOT 8ST. 














Cu TING 


MACHINES, c F F 


the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, a 


aglish Agents: 
Chase c urchill & Co., Ltd., 
London and Birmingham. 





German Agents: 
Schuchardt & Schutte, 
in and Vienna. 








Winer & Peck Mfg. Co., New Haven, Conn. 


THe TAYLOR-RICE ENGINEERING Co., 
Works: GLOUCESTER CITY, N. J., U. S.A. 








ADJUSTABLE BLADE REAMER Scum. 
Io in. to 216 in. 
SEND FOR NEW PAMPHLET. 





THE WATERBURY 


FARRELL FOUNDRY 
AND MACHINE C 
Waterbury, Conn., U.S.A BUILDERS OF 
MACHINERY 
FOR MAKING 


STEEL GOODS 


STEEL TUBE, BICYCLE PARTS, BRASS 
AND HARDWARE, 


GOODS, SILVERWARE 





ROOTS’ FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, per gg 


ETC. 








SLOW SPEED, — 
POSITIVE 
BLAST, MECHANICAL 
PERFECTLY 
BALANCED. CONSTRUCTION. 
P. H. & F. M. ROOTS, Manufacturers, 


J RSVILLE, IND. 


NEW = “ ICE: 109 Liberty Street. 
J. TEWART, Manager. 


cam a ase mention this paper. 





FIRE-PROOF, LIGHT, 
REMOVABLE, a nee mS DURABLE, 
SECTIONAL PIPE COVERINGS. 


Sheet Fire Felt for boilers and superheated surfaces. Curved Sheet Lagging for boilers of locomotives 
ASBESTOS CEMENT FELTING. 
Asbestos Millboard, Steam Packings, Roofing, Liquid Paints, Fire-proof Paints, Cements, etc. 


H. W. JOHNS MFC. CO., 87 Maiden Lane, New York. 
CHICAGO. BOSTON. PHILADELPHIA. 


CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK, 


SEND FOR CATALOCUE. 









2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 


MARIS BROS., 









PRESSURE 
BLOWERS 


PORTABLE 
FORGES 


All Sizes and Styles. 


B. F. STURTEVANT Co. 
" is BOSTON, NEW YORK, PHILADELPHIA, CHICAGO, LONDON, Eng. 








DIETZ, SCHUMACHER & BOYE, 


Successors to DIETZ, SCHUMACHER & CO. CINCINNATI, OHIO. 


STANDARD ENGINE LATHES, 14 to 30 INCH SWING. 
IMPROVED RADIAL DRILLS, 52 to 120 INCHES. 


DAWSON & GOODWIN, Chicago. 
J. J. McCABE, New York City. ” 





LATEST IMPROVEMENTS, 


ST Se ne? 
FINE WORKMANSHIP. Chee 





Open Side Planers 


STANDARD SIZES READY FOR 
IMMEDIATE DELIVERY. 






Sretodoe 
The Detrick & Harvey 
Machine Co., 


BALTIMORE, MD. 














FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


The Flather Lathe, 22 inch. 
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BROWN & SHARPE MFG. CO. "i 


No, O—16’ x 44’ x 12” 


PLAIN MILLING MACHINE. 


(Attachment for Hand Feed when desired). 


For manufacturers of Bicycles, Sewing Machines, 
Typewriters, etc. 


Catalogues and circulars describing the full line of Mill- 
ing Machines for Tool Room and Manufacturing Purposes 
mailed upon application. 


NEW YORK OFFICE, 136 Liberty St., Room 507. 
CHICAGO OFFICE & STORE, 23 South Canal St. 


ACENTS. 


BUCK & HICKMAN, 380 Whitechapel road, London, E 

—_ CHURCHILL & CO., Ltd., 9-15 Leonard street, Finsbury 
ondon, E 

—, DIECKMANN & SOHN, Zimmerstrasse, 87, Berlin, 


FewwWick FRERES & CO., 21 Rue Martel, Paris. 
U. BAIRD yy ow CO., 74 Water street, Pitts pore. Pa. 
- “ R. peg tt & CO., 61 Carroll street. Buffalo, N. Y. 
The table has an automatic longitudinal feed of 16 in. Ee INSEY & CO., 227 West Fourth street, Cincinnati, O 
@ transverse movement of 41-4 in., and can be k >wered  MaNG. MAXWELL & MOORE, 11 Liberty street, Vew York 
12 in, from center if spindle. City ; 60 South Canal street. Chicago, /// 





Fifield Tool Co. 
LOWELL, MASS. 


P4RTOS, DESCRIPTION AND PRIGES OM APPLICATION: 
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WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANU FACTURERS OF 


MONITOR LATHES 


—= SIX — 


IRON AND BRASS WORKING MACHINERY. 
| SEND FOR ILLUSTRATED CATALOGUE. 









































a 


PEDRICK & AYER CO., we Pa, 


MANUFACTURERS OF 


* Richards Open Side Planers 


Mace in sizes from small shapers to 12” 42” Gi 
regular, or made special to suit requirements. 
Their merits endorsed by over 100 users. Special 
catalogue of applications. 


MANNING, MAXWELL & MOORE, 
Sole Sales Agents. 111 & 113 Liberty St., New York. 


424 TELEPHONE BUILDING, | 60 SOUTH CANAL STREET, 
PITTSBURGH, Pa. CHICAGO. ILL, 
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Who can think 

Wanted— n Pd of some simple 
thing to patent? 

‘jour ideas; they may bring you wealth. 

Waite JOHN WEDDERBURN & CO., Patent Attor- 


neys, Washington, D. C., for their si. 800 prize offer 
and list of two hundred inventions wanted. 








FINE TAPS 


5 56,2 OF EVERY DESCRIPTION. 
Manufactured by WELLS BROS. & CO., Greentield, Mass., U. S. A. 











cwet} —““Crescent Special Drill Rods 


Steel 

ben ARE OF THE FINEST 
PITTSBURGH, PA. QUALITY NOW ON 
CHICAGO, ILI. THE MARKET. vt vt 
NEW YORK, N. y 
DENVER, COL. - ALWAYS SPECIFY THEM IN ORDERS. 





~~ ONOVER’ eat 


HANDSOME CATALOGUE ON 


SONDENSER 
THE CONOVER MFG.CO. 39 Cortianor S.NY. 








Fine Grade Drop Forgings. 
WYyManaGorpov, 
WORCESTER, MASS. 








Sumnts rene Compression 
Wedge Coupling. 


REQUIRING NO 
KEYS. 





Have successfully 
stood the test for § 
years and are still 
being shipped on trial, or money returned if you 
wantit. All sizes kept in stock, 


R. J. STUART’S FOUNDRY 
AND MACHINE WORKS, 
NEW HAMBURGH, N. Y 





JONES & LAMSON MACHINE COMPANY, SPRINCFIELD, VT. 


wnee FLAT TURRET LATHE. 











